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April 1988

PREFACE

\\\¥ On July 31, 1987 Secretary of Defense Casper W. Weinberger
announced the selection of small business firms proposals under
Phase I of the Fiscal Year (FY) 1987 Department of Defense (DoD)
Small Business Innovation Research (SBIR) Program to be funded upon
successful completion of contract negotiations. .

™ The selection of proposals for funding was made from proposals
received by the Military Departments, the Defense Advanced Research

’ Projects Agency (DARPA), the Defense Nuclear Agency (DNA), and the

Strategic Defense Initiative Organization (SDIO) in response to the

FY 1987 solicitation distributed on October 1, 1986 with a closing

date of January 9, 1987.\

FY 1987 Program
Number of Proposals Phase I

Topics Received Awards

Army 330 2402 331
Navy 263 2004 286
Air Force 241 1863 350
DARPA 33 395 59
DNA 8 200 25
SDIO _14 672 212
889 7536 1263

!

)

i In order to make information available on the technical content

- of the Phase I projects supported by the Department of Defense SBIR
Program, this report presents, in four volumes, the abstracts of
those proposals which have resulted in contract awards.

~=*. This is Volume IV which contains abstracts and contacts for the
296 Phase I projects funded by the three participating Defense
Agencies (59 DARPA projects, 25 DNA projects and 212 SDIO projects).
Projects funded by the Mllltary Serv1ces are published in separa;e

- Volume II - Navy Projects (Pages 202 - 375)
- Volume III - Air Force Projects (Pages 376 - 587) \

Venture capital and large industrial firms that may have an
interest in the research described in the abstracts in this
publication are encouraged to contact the SBIR firm whose name and
address is shown.
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INTRODUCTION

On July 22, 1982 the President signed the "Small Business
Innovation Development Act of 1982" (Public Law 97-219). This law
became effective October 1, 1982 and was designed to give small high
technology firms a greater share of Federal R&D contract awards.

The SBIR Program consists of three distinct phases. Under
Phase I, DoD Components make awards to small businesses, typically
of one-half to one man-year effort over a period generally not to
exceed six months, subject to negotiation. Phase I is to determine,
insofar as possible, the scientific or technical merit and
feasibility of ideas or concepts submitted in response to SBIR
topics. All DoD topics address specific R&D needs to improve our
defense posture. Proposals selected for contract award are those
which contain an approach or idea that holds promise to provide an
answer to the specific problem addressed in the topic. The
successful completion of Phase I is a pre-requisite for further DoD
support in Phase II.

Phase II awards will be made only to firms on the basis of
results from the Phase I effort, and the scientific and technical
merit of the Phase II proposal. In addition, proposals which
identify a follow-on Phase III funding commitment from non-Federal
sources will be given special consideration. Phase II awards will
typically cover two to five man-years of effort over a period
generally not to exceed 24 months, also subject to negotiation. The
number of Phase II awards will depend upon the success rate of the
Phase I effort and availability of funds. Phase II is the principal
research or research and development effort, and will require a more
comprehensive proposal which outlines the intended effort in detail.

Phase III is expected to involve private-sector investment and
support for any necessary development that will bring an innovation
to the marketplace. Also, under Phase III, DoD may award follow-on
contracts not funded by the SBIR Program for products or processes
meeting DoD mission needs.

Selection Criteria

Phase I proposals received in each topic area in the DoD
solicitation brochure are evaluated on a competitive basis in the
organization which generated the topic, by scientists and engineers
knowledgeable in that area and in accordance with the following
criteria:

1. The scientific/technical quality of the research
proposal and its relevance to the topic description, with special
emphasis on its innovation and originality.
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2. Qualifications of the principal investigator, other
key staff, and consultants, if any, and the adequacy of available or
obtainable instrumentation and facilities.

3. Anticipated benefits of the research to the total DoD
research and development effort.

4, Adequacy of the Phase I proposed effort to show
progress toward demonstrating the feasibility of the concept.

The Act mandates that all Federal Agencies establish an SBIR
program if their FY 1982 extramural budgets for R&D exceeded a
threshold figure of $100 million. Beginning in FY 1983, DoD must
make available the following percentages of its extramural R&D
budget for this program:

Ty

FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 FY 1988
Percentage 0.1 0.3 0.5 1.0 25 1.25
Estimated l16.7M 43M 79M 150M 202M 221M
Dollars
Actual
Awarded 20.6M 44 .6M 78.2M 150.7M 202M
Dollars
FY 1983 Program
Number of Proposals Phase I Phase II
Topics Received Awards Awards
Army 182 1121 98 45
Navy 131 944 66 45
Air Force 75 496 99 49
DARPA 8 128 12 8
DNA 10 88 8 _2
406 2777 283 149
1984 Prodgqram
Number of Proposals Phase I Phase II
Topics Received Awards Awards
Army 111 758 81 35
Navy 146 859 99 52
Air Force 283 1208 162 73
DARPA 17 107 15 7
DNA 8 80 12 1
565 3012 369 168
iij
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Number of Proposals Phase I Phase II
Topics Received Awards Awvards
Army 111 808 124 69
Navy 138 851 110 58
Air Force 218 1306 249 119
DARPA 17 130 14 6
DNA 7 95 18 6
: SDIO 18 415 36 16
" 509 3605 551 274
FY 1986 Program
Number of Proposals Phase I Phase II
Topics Received Awards Awards
Army 225 1643 245 77
Navy 190 1222 225 81
Air Force 304 1795 306 132
DARPA 22 177 44 11
DNA 7 171 46 8
SDIO 12 552 154 _38
760 5560 1020 347
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FY 1985 Program
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Public Law 99-443, the "Small Business Innovation Act of 1986"
was signed by the President on October 6, 1986. This law
re-authorized P.L. 97-219 to extend the "Sunset Clause" to 1993; to
continue 1.25 percent taxation of the extramural research and
development budget; and excludes from taxation those amounts of the
DoD research and development budget obligated solely for operational
systems development.
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ADVANCED COMPOSITE ENGINEERTNG RAR
350 SAGAMORE PKWY - STE #6 .

WEST LAFAYETTE, IN 47906 ot

CONTRACT NUMBER: Ry

DR C T SUN el

TITLE: Bt

THE DYNAMIC RESPONSE AND ABLATION OF COMPOSTTE ULAMINAT flali
COMBINED THERMAL/SHOCK AND MECHANTCAL LOADING e

TOPIC# 16a OFFICE: TALRPO AR

:l":.l,‘:'

e

RAPID TINTENSE HEATING OF COMPOSTTE LAMINATES DUE TO DIRECT ENERGY R

WEAPONS WILL INDUCE STRONG THERMAL GRADIENTS THAT [N TURN PRODUCE Rk
DYNAMIC STRESSES IN THE FORM OF WAVE MOTION. THE OBJECTIVE OF THTS e

RESEARCH 1S TO DEVELOP A MINDLIN PLATE FINTITE ELEMENT PROGRAM FOR S

f  ANALYSTS OF THE DYNAMIC BEHAVIOR IN A COMPOSITE LAMINATE SUBJECTED ot

{ TO COMBINED THERMAL/SHOCK AND STMULATED IN-FLTGHT AERODYNAMIC LOAD- at,

! ING. THIS PROGRAM WILL BE USED TO STUDY THE REDUCTION TN MECHANTCAL Ko

{ AND THERMAL PROPERTTES DUE TO BREAK-OFF OF "CHARRED" MATERIAL THAT )
£ IS A RESULT OF THE ABLATION PROCESS. THE DEVELOPMENT OF THE PROGRAM

WILL BE BASED ON AN EXTENSION OF THE PRINCTPAL INVESTIGATOR'S PRE- T

4 VIOUS RESEARCH IN THIS AREA. THE APPROPRIATE DYNAMIC TERMS WILL BE b,

l  ADDED TO THE CURRENT FINITE ELEMENT FORMULATION AS WELL AS A GENERIC W

I  FATLURE CRITERTA WITH RESPECT TO THE BREAK-OFF OF "CHARRED" MATERTAL. e

: iy

K CANAM

N (RN

ADVANCED DECISTON SYSTEMS s

{ 201 SAN ANTONTO CIR - STE 286 St

f MOUNTATIN VIEW, CA 94040 g

8 CONTRACT NUMBER: o

f  JOHN LEHMAN e

! TUTLE: oy
]  INTERCEPT/DATA KNOWLEDGE MANAGEMENT @

y TOPIC# 18a OFF [CE: TALPRO L
! Q
f CURRENT KNOWLEDGE-BASED SYSTEMS REQUTRE SPECTALUZED KNOWLEDGE T
v STRUCTURES TO SUPPORT THETR PROCESSTNG AND ARE UNABLE TO PROPERLY B
UTTLTIZE OR TINTERFACE WITH CONVENTTONAL DATA BASES. ADS HAS DEVELOPED °

AN INTERCEPT MANAGEMENT FUNCTION WHICH CAN INTERFACE TO A CONVEN- P

# TIONAL THREAT DATABASE TO SUPPORT C3 COUNTERMEASURES OPERATIONS. THE By

} INTERCEPT MANAGEMENT FUNCTION ESTABLISHES THE RELATIVE VALUE OF DATA .»‘:
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SMALL BUSTNESS INNOVATION RESEARCH (SBTR) PROGRAM - PHASE 1 PAGE
BY SERVICE
FISCAL YEAR 1987
DARPA

SUBMITTED BY
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IN THE DATA BASE TO SUPPORT INTELLIGENCE COLLECTION/JAMMING OBJEC-
TIVES. THIS RESEARCH WILL TIDENTIFY AND DESIGN INTEGRATED DATA/KNOW-
LEDGE MANAGEMENT STRUCTURES TO ENABLE THE UNTERCEPT MANAGEMENT FUNC-
TION TO INTERFACE WITH EXISTING C3 ANALYSTS DATABASES. DATA AND
KNOWLEDGE STRUCTURES WILL BE EVALUATED FOR COMPATIBILITY, WITH THE
OBJECTIVE OF PRESERVING THE DATA BASE STRUCTURES. KNOWLEDGE ACQUIST-
TION WITH DATA BASE DEVELOPERS AND USERS WILL RESULT TN A FUNCTIONAL
DESIGN FOR THE FINAL MODUULE, WHTICH UNCORPORATES A RELATTONAL DATA
BASE AND THE RULES/FRAMES FROM THE INTERCEPT MANAGEMENT DECISION AID.

ADVANCED MATERTALS CORP

4400 FIFTH AVE - (c/o MELLON INSTITUTE)
PITTSBURGH, PA 15213

CONTRACT NUMBER:

H K SMITH/F POURARTAN

TITLE:
MAGNES TUM COMPOSITES FOR REUSABLE HYDROGEN STORAGE MOD
TOP IC# Sa OFFICE: TALRPO

A PROPRIETARY APPROACH TO USING MAGNESITUM COMPOSITES FOR FABRTICATING
REUSABLE HYDROGEN STORAGE MODULES FOR THE NATTONAL AEROSPACE PLANE
(NASP), THE X-30, 1S PRESENTED. THESE HYDRIDE MATERTALS HAVE THE 1IN-
HERENT CAPABILITY FOR STORING HYDROGEN AT ROOM TEMPERATURE TO DEN-
SITIES NEARLY TWICE THAT OF LTQUID HYDROGEN. PRELIMINARY EXPERIMENTS
INDICATE THAT THESE MAGNESI[UM COMPOSITES CAN MATNTAIN THEI[R STRUCTURAL
INTEGRITY OVER MANY ABSORPTION/DESORPTION CYCLES WITH CONSIDERABLY
ENHANCED KINETICS AS COMPARED TO BULK MAGNESTUM AND ITS ALLOYS. SUCH
COMPOS ITES, BECAUSE THEY DO NOT POWDER ON HYDRIDING, HAVE SIGNTIFICANT
ADVANTAGES OVER OTHER KNOWN HYDRIDES, NAMELY: 1) ENHANCED THERMAL
CONDUCTIVITY BY ORDERS OF MAGNITUDE; 2) RAPID DESORPTION CAN BE
ACHTEVED BY ELECTRICAL HEATING OF THE COMPOSITE RODS, THUS
FACILITATING COMPUTER CONTROL OF THE POWER DENSTTY AVATILABLE; AND 3)
SINCE THE ELECTRICAL RESTISTANCE OF A COMPOSITE ROD 1S A FUNCTTON OF
ITS HYDROGEN CONCENTRATION, ONE CAN CONTINUOUSLY MONITOR THE FUEL
REMAINING TN A ROD BY MEASURING [TS RESISTANCE. THIS NEW MAGNESTUM
COMPOS ITE TECHNOLOGY HAS THE POTENTTAL FOR MAKING AN TMPORTANT
CONTRIBUTION TO THE DEVELOPMENT OF THE NASP-X-30.

AERO-VIRONMENT 1INC

825 MYRTLE AVE

MONROVIA, CA 91016

CONTRACT NUMBER:

DR P B S LUISSAMAN

TITLE:

EQUIPMENT TO TEST AND DEVELOP R.P.V. AERODYNAMIC ENHAN
DEVICES

TOPIC# 3a OFFICE: TALRPO

589
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f .Q )
A
THE PERFORMANCE OF REMOTE PTLOTED VEHICLES (RPV'S) CAN BE .
STGNTF ICANTLY TMPROVED BY PASSIVE DEVICES FOR CONTROLLING THE TURBU- RN
LENT BOUNDARY LAYER. THESE DEVICES RANGE FROM SURFACE DEVICES FOR AR
DRAG REDUCTION TO VORTEX GENERATORS FOR SEPARATION CONTROL. CURRENTLY et
THERE TS LITTLE APPLICATION OF THESE DEVICES DUE TO A LACK OF CON- ettt
FIDENCE IN THEM, AND LIMITED PERFORMANCE DATA. VORTEX GENERATORS ARE A
ONLY USED TO SOLVE EXTSTING SEPARATION PROBLEMS, INSTEAD OF BEING °
INTEGRALLY INCLUDED IN THE DESTGN. WTUTH TH(S STMPLE AND TNEXPENSIVE oG
DEDICATED TUNNEL, HUNDREDS OF POSSIBLE DEVICES CAN BE TESTED. THE Q;ﬁ*!
RESULTS WILL SHOW WHICH DEVICES CAN BE USED TO REDUCE DRAG AND HOW AT
VORTEX GENERATORS CAN BE USED AS A DESIGN TOOL TO SUPPRESS SEPARATTON. ﬁ%fﬁé
THESE DEVICES WTLL ALLOW RPV'S TO BE DESIGNED WITH ENHANCED RANGE, e
SPEED, AND MANEUVERABILITY. THE RESEARCH WILL ALSO GIVE A GREATER e
UNDERSTANDING OF THE TURBULENT BOUNDARY LAYER FOR ADVANCES I[N PER- N
FORMANCE. A VARIETY OF CANDIDATE DEVICES WILL BE SELECTED AND A S
SPECTAL PURPOSE TUNNEL WITH AUTOMATED [NSTRUMENTATION WTLL BE Wt
DESTIGNED IN THE PRESENT PROJECT, PHASE T. PHASE TT WILL COVER THE RS
CONSTRUCTTON OF THE TUNNEL AND THE DEVICE TEST PROGRAM. §§b¢c
AMERCOM TNC iy
8928 FULLBRIGHT AVE R
CHATSWORTH, CA 91311 AL
CONTRACT NUMBER: \ ‘:‘.:.:'i
CURTIS V BURKLAND
TITLE: -
HIGH POWER DENSTITY COMPONENTS FOR ELECTROMAGNETIC LAUN R
TOPIC# 23a OFF [CE: TALPRO TRl
I,\"'::(‘
A STX-MONTH FEASIBILITY STUDY TO INVESTIGATE THE USE OF CERAMIC AND B
METAL MATRIX COMPOSTTE MATERTALS FOR THE CONDUCTING RATLS OF ELECTRO- o
MAGNETIC RATL GUNS IS PROPOSED. CERTATN ELECTRICAL, MECHANTICAL AND o
THERMAL PROPERTIES OF THE MATERTAL WTLL BE DETERMINED AND MICRO- -
STRUCTURAL FEATURES OF THE COMPOSTTE EVALUATED. SAMPLE RATL MATE- et
RTALS WILL BE EXPOSED TO THE PLASMA ARC ENVTIRONMENTS FOUND TN RATL- Ny
GUNS TO EVALUATE ARC EROSTON RESTISTANCE. - X
R
AMPARC CORP -JQ ]
PO BOX 2687 N
SANTA FE, NM 87504 NN
CONTRACT NUMBER: T
JAMES J WALKER °
TITLE: 2
STANDOFF MINE DETECTOR R
TOP IC# 25a OFF [CE: TALRPO ;b&}
O N ..:
Lo | ':'
e

) ARG
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o
A METHOD FOR DETECTING BURTED PLASTIC MINE IN PRESENTED WHICH EMPLOYS Sz
THE ACTTVATION OF NITROGEN BY 14 Mev NEUTRONS AND THE SUBSEQUENT TR
DETECTION OF EMITTED 7 Mev GAMMA RAYS. THE DETECTION SYSTEM IS oy
R TRANSPORTED BY A REMOTELY PI{LOTED VEHICLE WHICH PROVIDES THE REQUTRED v
STANDOFF DUSTANCES. ﬁ&@
B
ANALATOM INC ...:n
1977 CONCOURSE DR i
SAN JOSE, CA 95131 ,Q¢¢q
CONTRACT NUMBER: ,:;'.:;s.::n
DR GABRIEL LAUFER A
TITLE: s
DEVELOPMENT OF AN TINTEGRATED SYSTEM FOR THE WIND TUNNE -2
OF ATR VELOCITY TEMPERATURE AND DENSITY e
TOPIC# 6a OFF [CE: TALRPO el
e
A
NEW VELOCITY MEASUREMENT TECHNIQUES, WHICH USE ArF LASER TINDUCED Nt
FLUORESCENCE (LTF) IN CO2 AND IN CO FORMED BY THE LASER, ARE PROPOSED. _—
THE NEW TECHNIQUES WTLL COMBINE WITH OTHER LIF TECHNTQUES, UNDER L
DEVELOPMENT BY US, WHICH MEASURE DENSITY AND TEMPERATURE TO FORM -nq§;,
WITH THEM AN TINTEGRATED SYSTEM FOR SINGLE PULSE MEASUREMENT OF THREE o
INDEPENDENT FLOW PARAMETERS. ALL THREE TECHNTIQUES ARE MOST SUUTED §y§%£3
FOR COLD FLOW HYPERSONTC (3-20 MACHS) WIND TUNNEL APPLTCATTONS, THEY S
ALL RELY ON THE SCATTERING FROM NATURAL ATR CONSTITUENTS (N2, 02, ®
CO2) WITH NO SEEDING REQUIREMENTS AND WITYH THE NEED FOR ONLY ONE Gt
ACCESS WINDOW. THESE FEATURES MAKE THE INTEGRATED SYSTEM A CANDIDATE A
FOR BOTH WIND TUNNEL AND ON-FLIGHT MEASUREMENTS. gma
§
R T
ANALYTICAL METHODS TINC °
2133 - 152ND AVE NE RN
REDMOND, WA 98052 PNl
CONTRACT NUMBER: i
DR BRIAN MASKEW )
TITLE: AN,
A TIME-STEPPING METHOD FOR PREDICTING THE FLOW ABOUT P T e
VEHICLES AT HIGH ANGLES OF ATTACK
TOPIC# la OFFICE: TALPRO

I;v:¢;_: -I'.;-I',;:-F.;f.:f.;l’ f-l‘.;;,;." SO AR A AN
- y e L) »
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THE FLOW FTELD ABOUT POWERED LIFT VEHICLES CAN BECOME VERY COMPLEX ¢
DUE TO HTIGH ANGLES OF ATTACK AND LIFTING JETS. 1IN ADDITION TO MODEL- RGNS
ING PROPULSTON/ATRFRAME INTERACTIONS, THEREFORE, FLOW PREDICTION b&;ﬁi»
METHODS MUST TREAT THE PROBLEMS OF SEPARATION AND THE TRANS [ENT q}.vg
EFFECTS OF PASSING VORTICAL STRUCTURES [NTERACTING WITH THE ATRFRAME. 3¢Kiﬁ
ANALYTTCAL METHODS, INC. (AMT) PROPOSES 'TO EXTEND [TS POWERED LIFT SN
VERSTON OF VSAERO BY TINCORPORATING A TIME-STEPPING TECHNTQUE FOR
TREATING SEPARATED FLOWS. THE BASTIC VSAERO CODE HAS ALREADY BEEN AL
SUCCESSFULLY APPLIED TO SEVERAL COMPLEX VSTOL CONFIGURATIONS; ROUTINES S
A PARABOLIZED NAVUER-STOKES (PNS) CODE T[S BETNG COUPLED WITH THE '\f@*
POWERED LTFT VERSION FOR BETTER TREATMENT OF ENTRAINMENT EFFECTS. THE Wity
PROPOSED EXTENSION WOULD INVOLVE THE INCLUSION OF ELLIPTIC TERMS I[N N
THE PNS SEGMENT OF THE POWERED LIFT VERSION OF VSAERO NOT ONLY WIDEN °
THE SCOPE OF THE METHOD TO RELATED ASTOVL FLIGHT, BUT WOULD ALSO s
OFFER THE POTENTIAL TREATMENT OF TRANSIENT EFFECTS DURTNG TRANSTT [ONAL Gy
FLIGHT. THE PROPOSED PHASE T EFFORT WOULD EXAMINE THE FEASIBILITY ¢%£*
AND PRACTICALUTY OF COUPLING THESE METHODS. A PHASE [[ EFFORT WOULD Gy
EXTEND AND REFINE THE TECHNTQUE WHERE NEEDED AND WOULD CONSOLTDATE Ruih
THE METHOD INTO A PRACTICAL TOOL. e
NN
)
APPLTED TECHNOLOGY LAB LTD o
15101 INTERLACHEN DR - STE 810 @E\,
SILVER SPRING, MD 20906 'zﬁ:-
CONTRACT NUMBER: L2,

DR MARC A FRTEDLANDER Y

-
TITLE: it.’:

PHOTON ECHO MEMORIES AND COMPUTERS RV
TOP IC# 2la OFF ICE: PM %ﬁpxﬁ
ey
WE WILL BUTLD A LABORATORY DEMONSTRATION MODEL OF A PHOTON ECHO .2
MEMORY AND MAKE MEASUREMENTS RELATING TO THE FEASIBILITY OF PROPOSED TN
ACCESS CONCEPTS AND REFRESH MODES WHTCH ARE IMPORTANT TO THE L
VIABILITY OF A HTGH-DENSITY PHOTON ECHO MEMORY (PEM). INUTTIALLY A NN
PEM WITH TWO BITS OF STORAGE WILL BE BREADBOARDED TO DEMONSTRATE ]
THE BASTC PEM CONCEPT. A
®
R
ARTON SYSTEMS INC RN
1012 SALT MEADOW LN AN
McLEAN, VA 22101 AR
CONTRACT NUMBER: Z}.;-}';;
MICHAEL G GTBBY
TITLE: 4&3“@
AN ASSESSMENT OF MILITARY APPLICATIONS OF THE AQUANAUT i)
FOR OXYGEN EXTRACT ION e
TOPIC# 29a OFFTICE: TALRPO gfﬁ;!
A
e

DU ™, W e I A N Py o N N Y R R I N N T K U I DN S S T R T I ,".-‘\"‘- .
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THTS STUDY UNDERTAKES AN ASSESSMENT OF THE MILITARY MARKET FOR
APPLICATIONS OF AN OXYGEN EXTRACTION TECHNOLOGY BETNG DEVELOPED BY
DARPA AT THE AQUANAUTICS CORPORATION. THE POTENTIAL APPLICATTONS
IDENTIFTED THROUGH A LITERATURE SEARCH AND TECHNTCAL DISCUSSTONS WITH
DEVELOPING AGENCIES ARE SUBJECTED TO AN OPERATTIONAL, TECHNTCAL, AND
ECONOMIC FEASIBILITY ANALYSTS TO DETERMINE WHTICH APPLICATIONS HAVE
THE MOST MILITARY POTENTi{AL. EACH APPLICATION 1S EXAMINED TO DETER-
MINE WHAT TECHNOLOGY BASE 1S REQUIRED TO SUPPORT THE DEVELOPMENT OF
THE APPLICATION. A DEVELOPMENT PLAN FOR THE TECHNOLOGY BASE AND
SPECIFIC APPLICATIONS IS GENERATED.

CEMCOM CORP

10123 SENATE DR
LANHAM, MD 20706
CONTRACT NUMBER:
DR DAVID DOUBLE

TITLE:

CHEMICALLY BONDED CERAMTCS BASED ON ADVANCED HUGH STRE
MATERTALS

TOPIC# 1l3a OFFICE: TALRPO

RESEARCH WILL BE CARRTED OUT TO INVESTIGATE THE FEASIBILITY OF
CHEMTICALLY BONDED CERAMTCS (CBC) BASED ON HIGH STRENGTH CEMENTS AS
REPLACEMENT MATERTALS IN VARIOUS HIGH TECHNOLOGY APPLICATIONS. AD-
VANCED CEMENTS HAVE STRENGTHS AT LEAST AN ORDER OF MAGNITUDE HTGHER
THAN CONVENTUONAL CEMENT PRODUCTS. COUPLED WITH LOW MATERTAL COSTS
AND EASY LOW TEMPERATURE FABRICATION METHODS, THESE MATERTALS OFFER
SUBSTANTTAL COST/PERFORMANCE ADVANTAGES TN RELATION TO OTHER MATE-
RTALS (PLASTICS, CERAMICS, METALS). THE PURPOSE OF THIS WORK 1S TO
DEVELOP METHODS OF FURTHER ENHANCING STRENGTH, TOUGHNESS AND ENVIRON-
MENTAL DURABTLITY (PARTICULARLY THE WATER SENSTITIVITY) BY CHEMICAL
MODIF ICATION AND MICROSTRUCTURAL POROSITY CONTROL. STUDIES WILL BE
MADE ON PORTLAND CEMENT AND HIGH ALUMTINA CEMENT BUT WILL ALSO INCLUDE
OTHER TINORGANTIC CEMENTITIOUS SYSTEMS SUCH PHOSPHATE AND SULPHATE.

THE DESIGN OF REINFORCED COMPOSITES WILL ALSO BE AN INTEGRAL PART OF
THIS STUDY SINCE [T IS ANTICIPATED THAT HTGH STRENGTH CEMENT MATRICES
WILL PROVIDE SYNERGISTIC ENHANCEMENT OF MECHANICAL PROPERTIES, NOT
POSSTBLE TN ORDINARY CEMENT COMPOSITES.

CENTER FOR REMOTE SENSING
8200 GREENSBORO DR - STE 503
McLEAN, VA 22102

CONTRACT NUMBER:

DR SUMAN GANGULY

TITLE:
MAGNETIC IMAGING SEEKER
TOPIC# 22a OFFICE: TALRPO
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AN OBJECT WILL ELECTRICAL AND/OR MAGNETIC PROPERTIES IN THE PRESENCE
OF A MAGNETIC FTELD WILL PRODUCE SOME STGNATURE OF ITS PRESENCE OR
ITS MOTION, WHICH COULD BE DECIPHERED FROM A PRECTISE MEASUREMENT OF
THE MAGNETTC FIELD. MAGNETIC SENSORS OF EXTREMELY HIGH SENSITIVITY
ARE CURRENTLY AVAILABLE. SQUID DEVICES HAVE A SENSITIVITY BETTER
THAN 10(~10) GAUSS Hzl/2. TUNDUCTION COTL MAGNETOMETERS CAN BE DE~-
SIGNED TO HAVE COMPARABLE SENSITIVITY. THESE MAGNETOMETERS CAN BE
OPERATED OVER THE FREQUENCY BAND OF 0-1 KHz. USTING AN ARRAY OF SUCH
SENSORS, IT 1S POSSTIBLE TO MEASURE THE MAGNETIC FTELD VARTATIONS NEAR
THE GROUND. THESE DATA CAN BE INVERTED TO OBTAIN TNFORMATION REGARD-
ING THE PRESENCE OR MOVEMENTS OF AN ELECTRICAL OR MAGNETIC OBJECT.

CERAMATEC 1INC

2425 - S 9TH W

SALT LAKE CITY, UT 84119
CONTRACT NUMBER:

DR SUDHTIR R KULKARNTI

TITLE:
NOVEL MATERTALS FOR HTGH CURRENT SWITCH APELICATTONS
TOP IC# 24a OFFICE: TALRPO

IF A SERTES OF MATERTALS CAN BE ENGINEERED HAVING METAL TO TNSULATOR
OR METAL-TO-SEMICONDUCTOR TRANSITION AT A SPECIFIC DESTRED TEMPE-
RATURE, THEN THESE MATERTALS WILL PAVE THE WAY FOR A VARIETY OF
APPLICATIONS. ONE SUCH APPLICATION 1S A HTGH CURRENT, SOLID STATE,
RELTABLE SWITCH. IT 1S PROPOSED TO DEVELOP SUCH MATERTALS USING
Ti02-v0O2 SOLID SOLUTION. THE HTGH TEMPERATURE RUTILE STRUCTURE OF
V02 TS PROPOSED TO BE STABLIZED BY Ti(02 AND THUS ENGINEER THE PHASE
CHANGE TN VO2 AT THE DESTRED TEMPERATURE. V02 [S KNOWN TO HAVE METAL
TO TNSULATOR TRANSTITION FO 341K. IN THUS PROGRAM, ATTEMPTS WILU BE
MADE TO REDUCE THE TRANSTTION TEMPERATURE OF PURE V02 BY CONTROLLED
ADDITIONS OF Ti02, YET MATINTAIN THE 5 ORDERS OF MAGNITUDE CONDUCTI-
VITY CHANGE AT THE TRANSUTION TEMPERATURE. 1T [S ANTICTPATED THAT A
RANGE OF DOPED V02 COMPOSITION WTILL RESULT, EACH WITH THE TRANSTITION
AT A DTIFFERENT TEMPERATURE BETWEEN 0 AND 200 DEG C. SOLID STATE
SWITCHES CAN THEN BE FABRTICATED FOR SPECIFIC TEMPERATURES.

CHTRP CORP

8248 SUGARMAN DR

LA JOLLA, CA 92037

CONTRACT NUMBER:

DR RTCHARD A ATLES

TITLE:

APPLICATION OF THE DARPA ADAPT PROCESSOR TO KNOWLEDGE-
SYSTEMS

TOPIC# l2a OFFICE: TALRPO

AN oy \ PN L ™ B S P AP B P P P PR Y A T ot B B p % R p S n m iy p .-
0 1R, 1 0T Y Y e it P e e "‘w‘“ "" wWathaY .o.hv. e "'r"-""“ ; " "v'.“'*



R AR T U Y U KR AR AR A STy S WA WIANY TN ORI OO W OO COUT RS AP URN U UNTUY UV U UTUN

"' ‘l.‘.i
(A0
SMALL BUSTNESS TNNOVATTION RESEARCH (SBIR) PROGRAM - PHASE 1 PAGE 595 ' '.'
BY SERVICE bt
FISCAL YEAR 1987 i
DARPA R
ity
i
SUBMITTED BY Lath.vts
"""""" oty
LN
Bl
!,l:::\::'t:
THE DARPA ADAPT PROCESSOR IS A NEURAL NETWORK STMULATION THAT CAN it
IMPLEMENT MUTUAL YNTERACTIONS BETWEEN A LARGE NUMBER OF PROCESSTNG ;
ELEMENT VIA ADAPTIVE, PROGRAMMABLE WETGHTING FUNCTIONS. THE PRO- et
CESSOR WAS DESTGNED PRIMARTLY AS A MEANS TO STMULTANEOUSLY CORRELATE QO
. MANY DIFFERENT TEMPLATES WITH A SET OF FEATURES EXTRACTED FROM DATA. S
IT WOULD SEEM, HOWEVER, THAT THE SAME ARCHITECTURE CAN BE USED FOR ‘34@&
KNOWLEDGE-BASED EXPERT SYSTEMS (KBES'S). THE ADAPT PROCESSOR MAY BE it
k EXTREMELY VALUABLE FOR AT APPLICATIONS, SINCE MANY DIFFERENT REUA- tathec:
TIONS AND INFERENCES COULD BE IMPLEMENTED SIMULTANEOUSLY AT EACH TIME iy
INCREMENT. THE NEED TO APPLY RULES TO A LARGE NUMBER OF INFERRED AND ¢4¢§y
OBSERVED FACTS HAS SLOWED SOME KBES'S TO THE POINT WHERE THEY ARE Ny
INEFFECTIVE. THIS COMPUTATIONAL BOTTLENECK MAY BE AVOTDED THROUGH Ny
THE USE OF THE ADAPT PROCESSOR. PAY-OFFS INCLUDE SYSTEMS THAT CAN il
MAKE HYPOTHESES AS THEY GATHER DATA, AND THAT CAN CONTROL MULTI- SRR
SENSOR DATA GATHERING SO AS TO VERIFY OR REJECT THESE HYPOTHESES I[N .
REAL TIME. Y
] c."e:‘:‘
o
COMPUTER COGNTT [ON Routct
6696 MESA RTIDGE RD - STE A bt
SAN DIEGO, CA 92121 ®
CONTRACT NUMBER: .:-.;;i;,;’.;
DRS P COKER/E PARKER Qs
TITLE: R
FEASTBILITY OF UTILIZING HTIGH LEVEL KNOWLEDGE TO AID S hatady
RECOGNITTON IN CONTEXT ACTIVATED DEVICES h@ﬁﬂ%
TOPIC# 17a OFF[CE: TALRPO °
KBRS
e
MOST AT SYSTEMS CURRENTLY BEING DEVELOPED WILL BENEFIT FROM SPEECH @@%&:
RECOGNTITION CAPABILITTES. SOME ARCHITECTURES BEING CONSTIDERED ARE cﬁ%ﬁ“
BETTER SUUTED THAN OTHERS TO PERMIT THE UTILUZATION OF "HIGHER-LEVEL" Bl Nt
KNOWLEDGE TO TMPROVE SPEECH RECOGNITTON QUALITY OR EFFICIENCY. ONE
SUTTABLE ARCHTITECTURE 1S THE CONTEXT ACTIVATED MEMORY DEVICE (CAMD, SIS
) PATENT PENDING). THE PROPOSED RESEARCH WIULL INVESTIGATE WAYS IN WHICH hteid
THE DTFFERENT KNOWLEDGE SOURCES OF THTS ARCHITECTURE CAN BE INCORPO- et
RATED TN A SPEECH RECOGNITTION COMPONENT. ONE PROJECT GOAL IS TO Rl
ESTABLISH THE FEASTIBILITY OF INCORPORATING A SPEECH RECOGNTITION SYS- )
TEM ALREADY UNDER DEVELOPMENT AS A FRONT END TO THE EX(STING DEVICE, °
OR MORE LIKELY, TO IDENTIFY SYSTEMS IN THE DEVELOPMENT STAGE THAT CAN AT
MAKE USE OF KNOWLEDGE AS [T 'S REPRESENTED IN THE CAMD. THIS STUDY ﬁh-ﬁ
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WILL DETERMINE HOW MODIFIABLE THOSE SYSTEMS ARE IN TERMS OF THE CON-
TROL STRATEGIES USED IN CONTINUOUS WORD RECOGNIT [ON. IT 1S BELIEVED
THAT IF EFFICIENT USE [S TO BE MADE OF THE CAMD (OR SITMILAR AT SYS-
TEM) KNOWLEDGE SOURCES [N THE SPEECH RECOGNITTON PROCESS, THEN
STRATEGIES MUST BE PROVIDED TO GUIDE THE APPLICATION OF THIS
KNOWLEDGE. BASED ON THE WORK OF NUMEROUS INVESTIGATORS WHO HAVE AL-
READY STUDUED THE USE OF PROSODY IN HUMAN SPEECH RECOGNITION, IT IS
EXPECTED THAT PROSODIC AIDS TO SPEECH RECOGNTUTTON MAY SERVE THIS
PURPOSE. SEVERAL WAYS TN WHICH PROSODIC AIDS MIGHT BE USED TO GUIDE
THE APPLICATION OF THE HTUGHER LEVEL KNOWLEDGE ARE (DENTIFTED AND
PROPOSED RESEARCH WILL ASSESS THEIR USEFULNESS IN SPEECH RECOGNITION
SYSTEMS. THE FEASIBILITY OF USTING PROSODTIC AIDS IN THIS WAY IS
ASSESSED WITH RESPECT TO THE REULTABILITY OF THESE CUES UNDER VARTOUS
CONDITIONS RELEVANT TO THE USE OF KNOWLEDGE-BASED SYSTEMS. CON-
DITIONS UNDER CONSIDERATION TINCLUDE SURROUNDING SIGNAL CONTEXT (OR
NOTSE), LTNGUISTIC CONSTRAINTS, CHUNK SIUZE, AND MEMORY ENSEMBLE.

CONCEPT ENGINEERING

2077 DIKE RD

MOUNT VERNON, WA 98273

CONTRACT NUMBER:

JOHN A WEBSTER

TITLE:

HELMET-MOUNTED STEREOSCOPIC FULL FIELD OF VISION VIDEO
USE 1IN REAL TTME OR COMPUTER STMULATED VIEWING SYSTEMS
TOPIC# 3a OFFICE: TALRPO

THIS PROPOSED FULL FIELD OF VISION STEREOSCOPIC VIDEO SYSTEM DIFFERS
STGNIF ICANTLY FROM ALL PREVIOUS STEREOSCOPTIC VIDEO SYSTEMS [N TWO
WAYS. FIRST; THE FIELD OF VIEW (FOV) PRESENTED TO THE VIEWER WILL BE
AN UNDISTORTED 240 DEGREES HORTZONTAL AND 120 DEGREES VERTTICAL OCCUPY-
ING THE TOTAL VISUAL 1INPUT AVATLABLE TO THE OPERATOR AND, SECOND; WILL
INCLUDE ALL ASPECTS OF VISUAL PERCEPTION EXCEPT ACCOMMODATION. THESE
ARE ACCOMPLISHED BY A PROPRTETARY METHOD. THE PROPOSED SYSTEM WILL
SUBSTITUTE A REMOTE SENSOR AND A VIDEO DITISPLAY FOR THE ENTTRE VISUAL
REALITY OF THE OPERATOR, THEREBY GREATLY ENHANCING THE OPERATOR'S
VIDEO MEDTATED PERCEPTION. AN OPERATOR THAT HAS THE WHOLE PUCTURE
WITHOUT OUTSIDE INFLUENCES, DISTRACTIONS, AND BTASES WILL BE ABLE TO
MORE ACCURATELY PERFORM ALL THE POSSIBLE FUNCTUTONS OF ANY REMOTELY

RO L L S IO R IR O DA M NSO A : U, ’ ( x AL
'.‘!1.".':".'.‘!‘;‘.‘h"‘-‘f’a th‘!h‘:‘:‘!h"h‘bn‘!ls‘!h‘:'n':‘:‘bo‘.,‘a !\"‘.‘!‘!‘n’!‘i‘!’o" !’O.» -"‘:.Om.’.:'l!,'lu " ':\.:‘0'! o‘t!n‘i.,. o'y h] h’h é - ‘%.‘

S "-'\y"\\ 1

PO

':;:i:":;
AR
ﬁ .0!:'1..1'
: ®

i




T I I WA W R W RN WL UL N NN R Y M T L W UL TR LU T RURU AU WU WISy .,.‘..,,»,.‘,‘.".‘
X WO
(y)

e

SMALL BUSINESS TINNOVATTON RESEARCH (SBIR) PROGRAM - PHASE 1 PAGE 597 °
BY SERVICE et
FISCAL YEAR 1987 e
DARPA :.'|::
P ':::x
SUBMITTED BY Ky
---------- SO
i
0
OPERATED, OR SIMULATED, SYSTEM AS IF HE WERE THERE. .'I‘,'.::',!'f
e
N,
CORDEC CORP TR
8270-B CINDER BED RD oy
) LORTON, VA 22079 N
CONTRACT NUMBER: R
DR RAYMOND J WEIMER s
) TITLE: KR
HIGH TEMPERATURE METAL MATRIX COMPOSITES FOR HYPERSONT -
STRUCTURES o
TOPIC# S5a OFF ICE: TALPO it
MO
W
THE NATIONAL AERO-SPACE PLANE (NASP) PROGRAM WILL DEVELOP MANNED RN
HYPERSONTC ATRPLANES (MACH 6~25) THAT WTLL PROVIDE ORBIT-ON-DEMAND 2
CAPABTILITY FROM CONVENTIONAL RUNWAYS, THEREBY REVOLUTTONTZING ACCESS ]
TO SPACE. HOWEVER, SUCCESS WILL DEPEND UPON THE DEVELOPMENT OF NEW, e,
LIGHT-WETGHT STRUCTURAL MATERTALS HAVING UNPRECEDENTED HUGH-TEMPE- RGO
RATURE PERFORMANCE CAPABTLITIES. VERY ATTRACTIVE NEAR-TERM CANDIDATES i
ARE LOW-DENSTTY HTUGH~TEMPERATURE METAL MATRICES RETNFORCED WITH CON- Wit
TINUOUS HTGH-PERFORMANCE CERAMIC OR GRAPHIUTE FIBERS. SUCH COMPOSITES - 3
ARE EXPECTED TO EXHIBIT GOOD MECHANTCAL PROPERTIES AT TEMPERATURES IN RN
EXCESS OF 1000C. [N THE PROPOSED WORK, NEWLY DEVELOPED PRECURSOR L]
FABRICATTON TECHNOLOGY WILL BE UTILTZED TO MANUFACTURE ULTRA=THIN '::s:":i
METAL MATRTX COMPOSTTE TAPES LESS THAN 0.001 TINCH THICK. CONSOLTUDA~ o
TION PROCEDURES WILL BE DEVELOPED FOR PRODUCTING THIN, MULT(-PLY R
PANELS FROM 0.010 TO 0.060 [NCH THICK [N UNIDTRECTIONAL, ORTHOTROP IC,
AND QUAST~TSOTROPTC LAYUPS. PRELIMINARY CHARACTERIZATION OF STRUC- N
TURES AND PROPERTIES WILL BE USED TO FORMULATE A PHASE TT el
OPTIMIZATION PROGRAM THAT WTLL INCLUDE FABRICATION OF PROTOTYPE A
STRUCTURES SUCH AS HONEYCOMB PANELS AND THIN-WALLED TUBES FOR EVALUA- e
TION OF MECHANTCAL BEHAVIOR AND OXIDATION AT ELEVATED TEMPERATURES. Yttty
°
Ot
) DEACON RESEARCH 0l
900 WELCH RD - STE 203 N M
PALO ALTO, CA 94304 sty
CONTRACT NUMBER: T
DAVID A G DEACON
TITLE: e
TRANSONTC FLOW FIELD MEASUREMENT SCHEME DEVELOPMENT %‘"':u
TOP IC# 6a OFFTCE: TALRPO Lot
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LITTLE INSTRUMENTATION TS AVATLABLE TO MEASURE THE FLOW PARAMETERS OF
TRANSONIC OR SUPERSONTC FLOWS IN WIND TUNNELS OR COMBUSTION CHAMBERS.
COMMERCTAL LASER DOPPLER VELOCIMETERS BECOME INCREASTINGLY TUNACCURATE
FOR HIGH MACH NUMBERS BECAUSE THEY RELY ON SCATTERING FROM LARGE
PARTICLES WHICH CANNOT FOLLOW THE FLOW THROUGH TURBULENCE OR SHOCKS.
THE TESTING OF TRANSONIC ATRFOTILS OR SCRAMJET ENGINES REQUTRES VELO-
CITY, DENISTY, AND TEMPERATURE TINFORMATION FOR THE FLOW WHICH CAN BE
OBTAINED THROUGH THE APPLICATION OF LASER TNDUCED FLUORESCENCE TECH-
NIQUES WHICH INTERROGATE THE MOLECULES OF THE FLOW ITSELF. SOME OF
THESE TECHNTQUES HAVE BEEN DEVELOPED TO AN ADVANCED STATE IN RESEARCH
LABORATORIES. IT IS ALSO POSSIBLE TO OBTAIN SIMULTANEQUS MEASUREMENTS
OF TWO FLOW PARAMETERS SUCH AS VELOCTITY AND TEMPERATURE (REQUTRED

FOR THE SOLUTION OF THE TIME-AVERAGED NAVUER-STOKES EQUATIONS). WE
PROPOSE TO SELECT A TARGET MOLECULE AND PERFORM A CONCEPTUAL DESIGN
STUDY FOR A SYSTEM WHICH PROVIDES AN OPTIMUM CAPABILITY FOR MEASUR-
ING THE VELOCITY, DENSITY, AND TEMPERATURE TN THE TRANSONTC REGION
FOR ATRFOTUL AND SCRAMJET THESTING. 1IN THE PHASE [l EFFORT, WE WOULD
DEVELOP THIS DESTGN INTO A PROTOTYPE I[NSTRUMENT AND BEGIN INUTTAL
TESTING TN AN AIRFLOW.

DISPLAYTECH ([INC

2200 CENTRAL AVE - STE C
BOULDER, CO 80301
CONTRACT NUMBER:

MARK HANDSCHY

TITLE:

OPTICAL TNTERCONNECTION TECHNTQUES USING FERROELECTRIC
CRYSTALS

TOPIC# 1lla OFFICE: TALPRO

THE PROPOSED PROJECT ATMS TO EXPLOTIT THE HUGH-SPEED ELECTRO-OPTIC
PROPERTIES OF FERROELECTRIC LIQUID CRYSTALS (FLCs) TO MAKE OPTICAL
CROSSBAR SWITCHES. THESE SWITCHES WQULD ALLOW LARGE NUMBERS (HUNDREDS
TO THOUSANDS) OF TINPUT LTGHT BEAMS MODULATED AT GHz RATES TO BE CON-
NECTED TN ANY POSSIBLE ONE-TO-ONE PATTERN TO AN EQUALLY LARGE NUMBER
OF OUTPUTS. THE PROPOSED SWITCH GEOMETRTES PROMISE THAT ONLY A SMALL
(1 0 2 dB) AMOUNT OF ULIGHT WOULD BE LOST BETWEEN INPUT AND OUTPUT.

THE FAST SWITCHING CHARACTERTSTIC OF FLCs ALLOW THE ENTTRE CONNCTION
PATTERN OF THE SWITCH TO BE RECONFIGURED TN MICROSECOND TO SUBMICRO-
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SECOND TIMES WITH ENERGY DUSSUPATIONS OF ONLY PTICOJOULES. THE LOW-
POWER, LOW~VOLTAGE BISTABLE SWITCHING CHARACTERISTICS OF FLCs MAKE
ETITHER ELECTRICAL OR OPTICAL ADDRESSING EQUALLY FEASIBLE. THE PRO-
POSED N X N CROSSBAR SWITCHES WILL BE MADE UP OF ON THE ORDER OF N2
INDIVIDUAL SWITCHING ELEMENTS FABRICATED ON A SINGLE SUBSTRATE.

PHASE [ OF THE PROPOSED EFFORT WILL SELECT AN APPROPRTATE GEOMETRY,
DES TGN, FABRICATE, AND TEST AN INDIVIDUAL "PROOF-OF-CONCEPT" SWITCH
ELEMENT. DURTING PHASE 1, COMPLETE MULTI-LINE CROSSBAR SWITCHES WILL
BE DESTGNED AND FABRTCATED.

DYNAMTIC ANALYSIS & TESTING ASSOCS
766 SECOND ST

ENCINTTAS, CA 92024

CONTRACT NUMBER:

C THOMAS SAVELL

TITLE:
87-06: RADAR CROSS SECTION CALCULATUONS
TOPIC# 4a OFFTCE: TALRPO

IN PHASE I, A STUDY TO THIS PROPOSAL DESCRIBES A STUDY TO ESTASLISH
TECHNTCAL MERIT AND FEASIBILITY OF EXPANDING THE CURRENT SOLTD MODEL-
ING VISUALTZATTON ALGORITHMS, USED IN VIEWING OBJECTS TLLUMINATED BY
LIGHT, TO VIEWING OBJECTS REPRESENTED BY THEIR UHF FREQUENCY RADTA-
TION AND SCATTERING. THIS WOULD ALLOW A DISPLAY OF THE 3D RADAR
CROSS SECTION WITH COLOR GRAPHICS REPRESENTING DIFFERING INTENSITY
AND ELECTROMAGNET(C PROPERTIES. THE STUDY WOULD TDENTI(FY THE IMPLE-~
MENTATTON SPECIFICATTONS OF REQUIRED SOFTWARE TO INCORPORATION OF
MTICROWAVE SPECTRA ELECTROMAGNETIC SOURCE; DEVELOP MORE EFFECTIVE
BOUNDTNG METHODS FOR CALCULATING THE RAY-SURFACE [NTERSECTTON; M-
PROVED BICUBIC SURFACE PATCHES; UHF REGTIME BIDIRECTIONAL REFLECTANCE
SURFACE COEFFICTENTS; SIMULATION OF A TTME DOMAIN PULSE STRTIKE; CAL-
CULATION AND DUISPLAY OF THE BISTATIC SCATTERING MATRIX FOR OBLIQUE
INCIDENCE. IN PHASE ([ THE DESTGN AND SPECIFICATIONS CREATED 1IN
PHASE 1 WILL BE USED TO DEVEULOP A DEDICATED MTICRO (PC) OR MINICOM-
PUTER (80386, SUN, APOLLOR OR MICROVAX) WORKSTATION FOR THE
INTERACTIVE MODELING AND DI(SPLAY OF 3D RADAR CROSS SECTIONS OF
TARGETS.

FIBER MATERIALS 1INC

BIDDEFORD TINDUSTRTIAL PK

BIDDEFORD, ME 04405

CONTRACT NUMBER:

JAMES C FEDUSKA

TITLE:

COMPARTSON AND EVALUATION OF GAS ANALYZERS AS IN-PROCE
FOR THE TINTEULIGENT PROCESSING OF CARBON/CARBON COMPOS
TOPIC%# 10a OFFICE: TALRPO
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CARBON/CARBON COMPOSITES ARE HTGH STRENGTH MATERTALS WHICH WILL BE S
TINCREAS INGLY USED TN ADVANCED AEROSPACE AND DEFENSE SYSTEMS. AS =
MATERTAL PERFORMANCE REQU[REMENTS BECOME MORE STRINGENT, THE CURRENT i
PROCESS CONTROL METHODS WTLL BECOME UNADEQUATE AND MANUFACTUR ING e
VARTABTLITIES WILL IMPACT ON SYSTEM PERFORMANCE, COST AND RELTABILITY. R
CURRENT MANUFACTURING SYSTEMS RELY HEAVILY ON TEMPERATURE ANL PRES- ey
SURE SENSORS AS PRIMARY MEANS OF CONTROLLTNG THE FINAL MATERTAL PRO- SRS
PERTTES. MORE ATTENTION SHOULD BE PAID TO THE CHEMICAL AND PHYSICAL Ry
CHANGES WHTCH ARE OCCURRING [N-PROCESS. ADVANCED CONTROL SYSTEMS T
MUST MONITOR THESE CHANGES WITH APPROPRIATE SENSORS AND PROVIDE A il
MEANS VIA AN INTELLUGENT PROCESSOR OF ADJUSTING THE PROCESS TO OBTAIN éﬁﬁg
LESS PRODUCT VARTABILITY AND DESTRED PROPERTIES. CARBONTZATION IS A J@Qg
KEY PROCESS STEP USED IN C/C MANUFACTURING. AN INHERENT FEATURE OF e
PITCH MATRUX PRECURSORS [S MESOPHASE FORMATI(ON, WHTICH (S A DISPERSED Al
PHASED FORMED BY THE CHEMICAL REACTION OF SELECT COMPONENTS [N THE -
PITCH. MESOPHASE FORMATTION AND COALESCENCE ARE ESSENTTAL TO THE 3?5&
FORMATION OF GRAPHTITIC MATR{X MICROSTRUCTURE. THUS, IMPROVED CONTROL ot
OF THIS STEP MAY LEAD TO INCREASED COMPOS UTE PERFORMANCE AND DE- R
: CREASED VARTABILITY. GAS EVOLUTION, DUE TO CHEMICAL REACTION, ALSO !
; OCCURS DURING THE CARBONTZATION PROCESS. THUS, TN SITU GAS ANALYZERS ALY
COULD BE USED AS CARBONTZATION PROCESS SENSORS. F'.1
¢ s
il
FLAM & RUSSELL INC :.‘;:::it
; PO BOX 444 .‘A:,:s’,.-:
; HORSHAM, PA 19044 SRORG
CONTRACT NUMBER: ®
S TAYLOR ADATR s
_ TITLE: e
; APPLTCATION OF EXPERT SYSTEM TECHNOLOGY TO THE FIELD V ety
: OF MEASURED RCS DATA Ruas
TOPIC# 7a OFFICE: TALRPO Mty
°
oA
HUMAN EXPERTS TN THE FIELD OF RADAR CROSS SECTION (RCS) DATA ANALYSTS 8 %
: ARE SCARCE AND IN HTGH DEMAND, AS ARE THE FACILITTES REQUTRED TO MAKE R
: SUCH MEASUREMENTS. TN ADDITTON, THESE FACILITIES ARE VERY EXPENS IVE Rt
TO OPERATE AND MANY ARE LOCATED IN REMOTE AREAS WHERE IT MAY BE TM- IR
PRACTTICAL TO POST A FULL~TIME HUMAN EXPERT. A MEANS OF AUTOMATICALLY
‘ VALTDATING THE TEST DATA COLLECTED AT THESE FACTLITIES WOULD: 1) oy
. REDUCE RE-TEST TIME AND COST, AND 2) RELIVE HUMAN EXPERTS OF THTS $¢§'
o
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TASK. AN TINVESTIGATION INTO THE FEASIBILITY OF APPLYING "ARTIFICIAL
INTELL(GENCE", AND IN PARTICULAR "EXPERT SYSTEM", TECHNOLOGY TO BUILD
SUCH A CAPABILITY IS PROPOSED.

FLOW RESEARCH CO
21414 - 68TH AVE S
KENT, WA 98032
CONTRACT NUMBER:
DR G STUART KNOKE

TITLE:
INNOVATIVE SCRAMJET FULAMEHOLDERS FOR ENHANCED MTXING
TOPIC# Sa OFF [CE: TALRPO

AN EXPERTMENTAL TINVESTIGATION OF INNOVATIVE FLAMEHOLDER DESIGNS TO
ENHANCE MIUXING TN A SUPERSONIC COMBUSTION RAMJET (SCRAMJET) ENGINE IS
PROPOSED. 1IN A SCRAMJET ENGINE OPERATING AT HYPERSONIC FLIGHT SPEEDS,
THE SHORTER RESIDENCE TTME AND DECREASED MIXTNG RATE CAUSE DETERTORA-
TION IN THE COMBUSTION EFFICIENCY AS COMPARED WITH LOWER SPEEDS. TWO
CONFTGURAT(ONS RECENTLY DEVELOPED TO PROMOTE RAPID MIXING FOR SUB-
SONIC FLOWS WILL BE TESTED IN A SUPERSONIC FLOW AND EXPERTMENTALLY
COMPARED WITH A BASELINE CONVENTIONAL CONFIGURATION. THE TWO CONFIGU-
RATIONS ARE A MULTIPLE-~STEP FLAMEHOLDER AND A THREE-DTMENS TONAL
"TOOTHED" STEP FLAMEHOLDER. THE OBJECTIVE OF THIS STUDY [S TO
EVALUATE THE CONFIGURATIONS, OR COMBINATIONS OF THEM, AS A MEANS OF
RAPTD AND THOROUGH MTXING OF THE FUEL WITH THE SUPERSONTIC AIR STREAM.
DURTNG PHASE 1, THE FEASIBILITY OF THESE SCRAMJET MTXING CONCEPTS WILL
BE DETERMINED. PHASE U WILL TNVOLVE AN EXPERTIMENTAL STUDY OF THE
CONFIGURATTIONS USING A FACILITY SIMTULAR TO A BLOW~-DOWN WIND TUNNEL.

WE PLAN TO MTX HELIUM WITH NUTROGEN AND MEASURE THE CONCENTRATTION
PROFILE AT A SUITABLE DISTANCE DOWNSTREAM OF THE STEP. IT 1S EX-
PECTED THAT THE NEW MIXTNG CONFTIGURATIONS WILL ALLOW THE HELUUM TO
DIFFUSE MORE RAPIDLY ACROSS THE SUPERSONTIC NITROGEN FLOW. WTITH
FAVORABLE RESULTS IN PHASE 1, A PHASE 11 RESEARCH AND DEVELOPMENT PRO-
GRAM WILL BE PURSUED TO PROVIDE PARAMETRIC INFORMATION FOR DESIGN
OPTTMIUZATION.

FOSTER-MILLER 1INC
350 SECOND AVE
WALTHAM, MA 02254
CONTRACT NUMBER:
ALAN J LANE

TITLE:
REMOTELY OPERATED MTNE DETECTION SYSTEM
TOPTIC# 25a OFFICE: TALRPO
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P
(M R N
THE CAPABILITY EXTISTS TO DETECT MAGNETIC, NONMAGNETIC, METALLIC AND o
PLASTTIC BURTED AND SURFACE SCATTERED MTINES THROUGH THE USE OF A ﬁ;nﬂ
STMPLE SUTTE OF SENSORS FROM THE SURFACE. THE CAPABTILITY ALSO EXTSTS 7]
TO DESTGN, BUTILD, AND OPERATE A LOW COST REMOTE CONTROLLED PLATFORM ‘g% 5;
FOR CARRYING THIS SUTITE OF SENSORS. BOTH TECHNOLOGTES ARE CURRENTLY 38; -
UNDER DEVELOPMENT AND/OR BEING DEMONSTRATED AT FOSTER-MILLER, TINC. bd}ﬂ’
THIS PROGRAM PROPOSES TO MARRY THE TWO TECHNOLOGIES TO PROVIDE THE - ®
CAPABILITY FOR BOTH FOOT SOLDTERS AND ARMORED CAVALRY 'TO DETECT 'waq
BURTED MINES AT STANDOFF RANGES OF Up TO 1000 METERS. THE NOVEL ng

ASPECTS OF THE PROPOSED DEVELOPMENT EFFORT INVOLVE THE MINTATURTZATION quy
OF THE SENSORS AND PLATFORM AND THE CONSEQUENT REDUCTIONS IN COST. oLy
ONCE THE PRTMARY DETERMINATE OF COST MINIMUZATION 1S ACHIEVED, EQUTIP-

MENT DEVELOPED FOR COUNTERMTNE PURPOSES CAN PERHAPS BE USED FOR MINE

APPLTCATIONS. BY STMPLY CHANGINC THE SENSOR SUTITE AND PAYLOAD, RE-

MOTELY ACTUATED OR AUTONOMOUS UNITS COULD FILUL AN ANTTU-ARMOR OR

ANTI-FIXTED TARGET ROLE.

HINES-LAB

4525-B SAN FERNARDO RD
GLENDALE, CA 91204
CONTRACT NUMBER:
STEPHEN P HINES

TULLE:
SPECTAL EFFECTS FOR STMULATORS
TOPIC# 32a OFF LCE: TALRPO

TECHNTQUES WILL BE SOUGHT TO INCREASE THE REALUSM OF VISUAL CUES

FOR USERS OF SIMULATORS TN BATTLEFIELD STTUATIONS. EXISTING SPECTAL
EFFECTS TECHNOLOGY DEVELOPED FOR MOTION PUCTURES AND THEME PARKS,

AS WELL AS COMMERCTAL ATRCRAFT STMULATORS, WTLL BE EXPANDED UPON
DURING PHASE T.

TNNOVATIVE DYNAMICS

1607 W FIFTH ST - VENTURA COUNTY AIRPORT .
OXNARD, CA 93030

CONTRACT NUMBER:

JOSEPH J GERARDI

TITLE:
A SOLTD STATE AUTONOMOUS TICE PROTECTION SYSTEM FOR ALL
TOP 1C# 3a OFFICE: TALRPO
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INCREASED PERFORMANCE DEMANDS BETING MADE ON RPV'S WILL SOON REQUIRE
AN ALL-WEATHER ICE PROTECTION CAPABILITY. THE OBJECT OF OUR STUDY

WILL BE TO APPLY UNIQUE ICING SENSOR AND ICE PROTECTION TECHNOLOGIES ﬁ%ﬁ
WHICH WERE DEVELOPED BY TNNOVATTVE DYNAMICS (IDC) UNDER A RECENT NASA '5@Q
SBIR CONTRACT. WE HAVE SUCCESSFULLY DETICED A RPV TYPE WING SECTION k;@h
LEADING EDGE DURING PRELIMINARY TESTS PERFORMED WITHIN OUR [CING RE~ Jﬁpﬁ
SEARCH LAS. THE SYSTEM EMPLOYED TO REMOVE TCE FROM THZ RPV WING X¥K)
SECTTON MOCK-UP 1S CALLED RODIS: RESONANT OSCTILULATORY DEICING SYS~ e
TEM, THIS STUDY WILL DETERMINE THE FEASIBILITY OF US (NG RODIS AS AN ‘qﬁ%
EFFECTIVE ICE PROTECTION SYSTEM FOR RPV'S, AS WELL AS A MEANS OF \?ys
EMPLOYING SOLID STATE SENSORS AND ACTUATORS AS KEY RODTS SYSTEM COM- yﬂﬁh
PONENTS. A LAB MODEL WING SECTION WTUL BE CONSTRUCTED TO DEMON- #%?.
STRATE THE CLOSED LOOP (STATIC) DETECTION & REMOVAL OF GLAZE AND N
RIME [CE. THIS 1S WILL PAVE THE WAY TOWARDS DEVELOPING AN @
AUTONOMOUS ICE PROTECTION SYSTEM FOR RPV'S WITH LOW~COST AND LIGHT- g
WE (GHT~SOLID STATE COMPONENTS. A
o
Wi
INTERSPEC INC ‘!,':::~
1100 E HECTOR ST ®
CONSHOHOCKEN, PA 19428 ot
CONTRACT NUMBER: oy
JENHO TSAO ;ﬁg@
TITLE: eyt
SAR TMAGE ENHANCEMENT TO CLEANING OUT SEA CLUTTER ﬁ$$
TOPTIC# 28a OFFICE: TALRPO ®
R
% g'%
THE EFFECTS OF SEA CLUTTERON SAR TMAGES ARE VERY PRONOUNED AND 33&%
IMPATR TARGET DETECTTON AND (DENTIFICATION. A TECHNIQUE CALLED CLEAN 2*57
CAN BE USED TO REMOVE THE EFFECTS OF THE DISCERNIBLE WAVE PHENOMENA las
PRESENT IN SAR TMAGES, REDUCE SEA CLUTTER INTENSUTIES AND TMPROVE ‘f;‘
TARGET DETECTION. THE PROPOSED CLEAN TECHNIQUE WILL OPERATE ON THE CART]
FOURTER TRANSFORM OF THE TMAGE TO REMOVE STRONG SPACIAL FREQUENCY q%h‘
COMPONENTS WHTICH ARE DUE TO THE WAVE MODULATED NATURE OF SEA CLUTTER gﬁ
IN THE TMAGE PLANE. TARGET TINTENSTTY AS A FTIRST APPROXTMATION WILL ‘gq
NOT BE REDUCED BY APPLYING CLEAN BECAUSE THE TARGET 1S PHYSICALLY il
SMALL IN RELATION TO THE STZE OF THE TMAGE PLANE AND WILL HAVE ITS bt
ENERGY SPREAD IN THE SPACTAL FREQUENCY PLANE MORE THAN THE DISTRIBUTED -
SEA CLUTTER'S ENERGY. AFTER REMOVING THE SEA WAVE COMPONENTS FOUND :Qﬁu
IN THE IMAGE, AN INVERSE FOURTER TRANSFORM 1S PERFORMED AND THE RE- ’m;}
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SULT 1S AN TIMAGE WITH THE TARGETS UNAFFECTED AND THE SEA CLUTTER

INTENSTTY REDUCED. THTS WILL RESULT IN TMPROVED TARGET DETECTTON
AND TDENTTIF ICATTION.

TONWERKS

2215 ADDISON

§ HOUSTON, TX 77030

CONTRACT NUMBER:

DR FHOWARD K SCHMIDT

TITLE:

APPLICATION OF VLSI TO VECTOR ACCUMULATORS AND INTEGRA
TO DTGITAL CONVERTER

TOPIC# l4da OFFICE: TALRPO

- oy -~

DES[GN, STMULATION, FABRICATION, AND EVALUATION OF A PROTOTYPE VERY
LARGE SCALE TINTEGRATION (VLST) DATA ACQUISITION SUBSYSTEM IS PRO-
POSED. AVAILABLE STATE-OF-THE-ART ONE MTICRON CMOS TECHNOLOGY MAY
ALLOW INCORPORATION OF MORE THAN 128 CHANNELS OF 24-BIT 300 MHz
COUNTERS TNTO A STNGLE TINTEGRATED CURCUTIT, A PROTOTYPE SYSTEM OF

R SIMPLE REPEATED CELLS OF COUNTERS, CONTROL AND [/0 BUFFERS HAS BEEN
) DESIGNED FOR THE EVALUATION OF THE FEASIBILITY OF CONSTRUCTING [NTE-
¥ GRATED NUCLEAR DATA SUBSYSTEMS AND PRE-PROCESSORS. THE PROTOTYPE

;. DEVICE HAS VERSATILE CONTROL CTIRCUITRY ALLOWING OPERATION AS A MULTI-
i CHANNEL SCALER (MCS), A ZERO DFAD-TTME TNTEGRATING TTME~-TO-DIGUTAL
CONVERTER (ITDC), OR A VECTOR ACCUMULATOR (VA). CONSTRUCTION OF

SPECIFIC DATA ACQUISITTON SYSTEMS [S TINTENDED [N FOLLOW ON WORK AND
IS DISCUSSED.

v W W -

- e

L.N.K. CORP INC

6811 KENILWORTH AVE - STE 306
RIVERDALE, MD 20737

{ CONTRACT NUMBER:

BARBARA A LAMBIRD

| TITLE:
¥ ADVANCED RADAR CROSS SECTION MEASUREMENT ANALYSIS
k ToPTCH# 7a OFF (CE: TALRPO

AUTOMATIC IDENTIFI{CATION OF TARGET TINFORMATION USING RADAR CROSS
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SECTIONS 1S AN EXTREMELY DIFF[CULT PROBLEM. A LARGE AMOUNT OF EFFORY qﬁﬁﬁ
HAS BEEN DEVOTED TO THE PROBLEM OF ESTTMATING THE RADAR CROSS SECTTO! Lt
. OF VARTIOUS SHAPES, BUT THE RANGE OF POSSIBLE OBJECTS WHTCH CAN BE EN- -
! COUNTERED 1S LARGE, AND MEASURES CAN BE TAKEN TO ALTER THE APPEARANC NV
. OF A RADAR CROSS-SECTION. IN ADDITION, AN OBJECT CAN BE VIEWED FROM ﬂﬁxy
5 MANY VIEWPOTNTS, ADDING TO THE COMPLEXITY OF THE ANALYSTS TASK. ﬁg?
; IDENTTIFICATION OF "HOT SPOTS" USTNG RADAR CROSS SECTIONS S USLEFUL ot ;
. FOR BOTH TARGET RECOGNITTON AND FOR COUNTERMEASURE PURPOSES. WE ARE WY
PROPOSING TO STUDY THE APPUICABILITY OF SEVERAf, RELATED AND COMPLE- o
MENTARY ART(FICTAL [NTELLTGENCE APPROACHES FOR THE ANALYSTS OF RADAR :éqq
CROSS SECTIONS. ONE TECHNIQUE OPERATES PRIMARTLY IN THE FREQUENCY iy
u DOMATN AND THE OTHER MATNLY TN THE SPATTAL DOMATN. WE WTLI, EVALUATE 92ﬂ}
¢ THESE TECHNTQUES AND EXPLORE THE POSSIBILITY OF COMBINTNG THEM TO M
ACHTEVE A ROBUST MULTT-DOMATN ANALYSIS TOOL. THE TECHNIQUES BEING bt
STUDTED HAVE ALREADY PROVEN USEFUL TN A VARTETY OF DOMATNS INILUDIN T ®
SPEECH, MEDTCAL WAVEFORM ANALYSI[S, AND TMAGE ANALYSTS. .1%55
1t
it
MACROMOLECULAR MATERTAL TNC éﬁ@:
2770 WESTMOOR RD R
ROCKY RTIVER, OH 44116
CONTRACT NUMBER: et
DR LT-CHEN HSU y‘ﬁw
TUTLE: Rl
ANALYSTS OF THERMAL AND SHOCK REDUCTION OF GRAPHTTE FI ;ﬁw_ﬁ
TSTR POLYTMTDE COMPOSITE MECHANTCAL PROPCRTIES e
TOP [C# l6a OFFICE: TALRPO e
YOI R
o
HIGHLY THERMO-STASLE AND SHOCK-RESISTANT GRAPHTITE FIBER COMPOSTTES ,i‘gﬁ
ARE PREPARED FROM TSTR (TRTIARYL-S-TRTAZTNE RING) POLYIMIDE HAVING |§V'ﬂ
A LINEAR RING-CHAIN STRUCTURE AS DESCRIBED TN HUS: 3J.S. PATENT L
4,555,565-N0OV. 26, 1985. PRELIMINARY EVALUATTON OF THETR MECHANTICAT AL AA
PROPERTIES RELEVANT TO THERMAL AND SHOCK REDUCTION WILIL BE PERFORMED ?.'
UNDER BOTH STATIC AND DYNAMIC (INFRA=-RED BFAM) LOADS AT ELEVATED RO
TEMPERAT{JRES OF 700, 1400, AND 2100 DEG F. THE TEST RESULTS SHOULD RIS
SERVE FOR SENSITIVITY ANALYSTS OF MATERTALS PARAMETERS AND FOR TRIAL 53&2
COMPOSITIONS IN COMBINED (THERMAL/SHCCK) HARDENED STRUCTURES DEVELOP- woaned
MENT. Ve
MARTINGALE RESEARCH CORP o
100 ALLENTOWN PKWY - STE 211 o
ALLEN, TX 75002 ]
CONTRACT NUMBER: i
DR ROBERT L DAWES )
TITLE: nin
NEURAL NETWORKS FOR ADAPTIVE THREAT RESPONSE ANV
TOPIC# 12a OFFICE: TALRPO oy
.'I
e
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NEURAL NETWORKS ARE A PROMISING SOLUTTON TO SEVERAL PROBLEMS IN THE
APPLICATION OF PARALLEL PROCESSING TECHNOLOGY FOR ADAPTIVE RECOGNTITTON
AND RESPONSE TO COMPLEX PATTERNS. UNFORTUNATELY, IT IS NOT KNOWN HOW i
TO GET A NEURAL NETWORK TO RECOGNTZE PATTERNS INDEPENDENTLY OF THE <
VALUES OF THE({R FEATURE PARAMETERS WITHOUT [INCORPORATING SPECIAL
TINVARTANT TRANSFORMS FOR EACH SUCH FEATURE. THTS PROPOSAL INTRO-
DUCES THE CONCEPT OF THE "PARAMETRIC AVALANCHE", WHICH DESCRTBES HOW
A NEURAL NETWORK CAN ASSOCTATE PATTERNS THROUGH THE ACTIVATION OF
FEATURE PATHWAYS OTHER THAN SIMPLE TIME PROXTMITY. THROUGH THTS
MECHANTISM, WE DESCRIBE NOT ONLY HOW TO MEASURE THE TRAJECTORY OF AN
OBJECT, BUT ALSO HOW TO EXTRAPOLATE THE TRAJECTORY AND GUIDE A
COUNTERMEASURE TO (NTERCEPT THE TARGET.

1

MATRONTX TINC

2366 N OAK LN

STATE COLLEGE, PA 16803

CONTRACT NUMBER:

IN-MYUNG CHUNG

TITLE:

NOVEL CONDUCTING CERAMIC/POLYMER COMPOSITE pIC THERMIS
HIGH CURRENT SWITCHES

TOPIC# 24a OFFICE: TALRPO

v v

¥ W
'1

;T
Y]

-.’
E i

RESEARCH ON UTILIZING CLASSTFIED CONDUCTING CERAMIC POWDERS SUCH AS
TiC, TiB2 AND ZrB2, AND THE CONCEPT OF PERCOLATTON AND SUBSEQUENT PTC
EFFECTS, TO FABRICATE CERAMIC/POLYMER COMPOSTITE THERMISTERS FOR HIGH
CURRENT SWIUTCHES 1S HEREIN PROPOSED. THE (USE OF VERY CONDUCTING
POWDERS AND OPTIMTZED PARTICLE STZE(S) AND DISTRIBUTIONS OF SUCH,
SHOULD ENABLE THE DEVELOPMENT OF VERY LOW RESISTIVITY (1 OHM=-CM)
COMPOSITE THERMISTORS. THE OPTIMTZED COMPOSITE DESTIGN WILL THUS
ENABLE THE CAPABTLITY OF DEALING WITH CURRENT DENSITIES AS HTGH AS
10000 AMPS/SQ.CM TN THEIR CONDUCT(VE STATE. THIS COMPOSTITE MATERIAL
ADVANCE SHOULD MEET THE NECESSARY REQUTREMENTS OF ELECTRICAL PULSED
POWER DEVICES BEING DEVELOPED FOR VARTOUS WEAPON APPLICATTIONS.

MICRTLOR T'NC

NINE LARKESIDE OFFICE PK
WAKEFTELD, MA 01880
CONTRACT NUMBER:

DR [WEN YAO

TUILE:
REAL-TIME HYBRID TMAGE PROCESSOR FOR SYNTHET(C APERTUR
TOPIC# 27a OFF ICE: TALRPO
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PROCESS ING OF SYNTHET(C APERTURE RADAR (SAR) DATA 1S ESSENTTALLY °
A TWO DIMENSTONAL CORRELATTION PROCESS. BECAUSE OF THE RANGE-WALK ooy
AND RANGE-CURVATURE PROBLEMS, THE ALGORTTHM USED TS USUALLY COMPLIC- RN
. ATED IN AN EFFORT TO CORRECT THESE EFFECTS. NEVERTHELESS THE MAIN AR
DIFFICULTY OF REAL~TIME SAR PROCESSING (S STILL IN THE SHEAR VOLUME i
OF DATA WHTICH DEMANDS EXTREMELY LARGE COMPUTATION CAPACITY. SINCE ;k§3?.
- THE CROSS-RANGE PHASE HVISTORY OF A POINT TARGET [$ ESSENTTALLY -
LTNEAR FM AND THE LINEAR FM WAVEFORM [S ALSO COMMONLY USED FOR RANGE -
COMPRESSION, A DISPERSIVE DELAY ILINE (DDL) IS IDEALLY SUITED FOR SAR 4@3&
PROCESS ING NOT ONLY TN RANGE 8UT ALSO IN CROSS-RANGE DTRECTIONS. THE :ﬁﬁbﬁ
WORK PROPOSED HEREIN WOULD DEVELOP A HYBRID DDL/DIGITAL PROCESSOR LN
FOR REAL-TTME SAR PROCESSTING UTILIZING CURRENT, COMMERCTALLY a@q;u
:‘.-la.

AVATLABLE, TECHNOLOGIES.

MISSTON RESEARCH CORP
1720 RANDOLPH RD SE

ALBUQUERQUE, NM 87106 e
CONTRACT NUMBER: b
BRENDAN GODFREY o
TITLE: T
ELECTRON BEAM STABILITY TN COMPACT RECTRCULATING ACCEL YAy
TOP [C# 9a OFF [CE: TALRPO 'ﬁ&rk
ety
" '\“5::
STABLE BEAM TRANSPORT 1S A CENTRAL TSSUE [N DEVELOPING COMPACT HIGH e
CURRENT ELECTRON BEAM RECTRCULATTNG INDUCTION ACCELERATORS. POTEN- NS
TTALLY DANGEROUS INSTABILITIES INCLUDE THE NEGATIVE MASS, THE BEAM A
BREAKUP (FOR TNDUCTIVE GAPS DESIGNS), AND THREE-WAVE (FOR STRONG AN
FOCUS (NG DESTIGNS). MISSION RESEARCH CORPORATION PROPOSES TO DETER- r;ﬁa;
MINE THETR SERTOUSNESS FOR HIGH CURRENT REC (RCULATING ACCELERATORS AL
AND TO ESTABLISH BEAM AND ACCELERATOR PARAMFETERS WHICH MINIMTZE THE(R °
DISRUPT(VENESS. EMPHASTS WILL BE PLACED ON SPIRAL LINE DEVICES, AL- FIAT
THOUGH THE RESULTS OBTAINED WILL BE APPLICABLE MORE GENERALLY. AN
SPECIFIC PHASE [ ACTIVITIES ARE (1) GENERALIZING AN EXUSTING BEAM N
BREAKUP TNSTABILITY COMPUTER CODE TO TREAT PROPERLY THE OVERLAPPING RS
- RESONANT MODES OF A VERY LOW Q CAVITIES AND THEN EMPLOYING THIS CODE e

TO OBTAIN BETTER PREDICTIONS OF BEAM BREAKUP GROWTH IN THE SPTIRAL . ®
LINE ACCELERATOR, (2) DETERMINING THE GROWTH RATES OF THE NEGATIVE S
MASS INSTABILITY AT HVGH MODE NUMBERS, WHERE ELECTROMAGNETIC RESON-

ANCES ARE TIMPORTANT, AND (3) ASSESSTNG PROPOSED METHODS OF SUPPRESS ING
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THREE-WAVE INSTABILITIES.

MSDA ASSOCS (dba MYERS LABS)
20 S SANTA CRUZ AVE - STE 308
LOS GATOS, CA 95030

CONTRACT NUMBER:

PETER H MYERS

TITLE:
SPATTIAL DIGITAL AUDIO AS USED FOR SPECTAL EFFECTS FOR
TOPIC# 32a OFF TCE: TALRPO

MYERS LABORATORIES HAS DEVELOPED A THREE-DIMENSTONATL, AUDTTORY
DTISPLAY TECHNOLOGY THAT UTILTZES THE HUMAN AUDITORY SYSTEM'S ABILITY
TO LOCALTZE THE DFRECTION AND DISTANCE OF A SOUND SOURCE. THE TECH-
NOLOGY MTMICS THE HUMAN AUDITORY LOCALIZATION SYSTEM, BY COMPUTER
EMULATUION OF THE NATURAL BINAURAL AUDITORY SIGNAL PROCESSING (BTIONIC
EMULATTON) . AN OUTGROWTH OF THE TECHNOLOGY HAS BEEN THE RESEARCH TINTO
THE USE OF SUBAUDIBLE SOUND (INFRASONIC SOUND) AS A MEANS TO BOTH
BROADEN THE EFFECT(VENESS OF THREE-DTMENSTONAL AUDIUTORY DISPLAYS AND
PROVIDE OTHER COMPLEX STUTUATION INFORMATION. AS A RESULT, THE TECH-
NOLOGY WTLL DRAMATICALLY IMPROVE OPERATOR TO COMPLEX SYSTEM TNTER~
FACE BY PROVIDING AN EFFECTIVE ALTERNATTVE MEANS OF {NFORMATION
TRANSFER TO THE BRAIN IN A MANNER THAT BOTH AUGMENTS AND COMPLEMENTS
THE OPERATOR'S VISUAL PERCEPTION SYSTEM. THIS [S PARTICULARLY TRUE
IN SIMULATORS WHERE, THE OPERATOR TS BROUGHT MORE DEEPLY INTO THE
SIMULATION BECAUSE MORE OF THE SENSES ARE INVOLVED. FURTHER, EFFEC-
TIVE THREE-DIMENSTONAL SOUNDS WILL HELP MASK THE UNWANTED STMULATOR
SOUNDS CAUSED FROM THE SIMULATOR MACHINERY ITSELF.
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NTELSEN ENGINEERTNG & RESEARCH TNC

510 CLYDE AVE .
MOUNTATIN VIEW, CA 94043 L
CONTRACT NUMBER:

ROBERT E CHILDS

TITLE: -t
PREDICTTION METHOD FOR ASTOVL GROUND EFFECTS FLOWS
TOPICH# 1la OFFTCE: TALRPO
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NUMERICAL PREDICTIONS OF GROUND EFFECTS FLOW SUFFER LOSS OF ACCURACY
BECAUSE OF TINADEQUATE TURBULENCE MODELS AND BECAUSE OF THE TNABILITY
TO TREAT COMPLEX ATRCRAFT GEOMETRY IN AN ECONOMTICAL MANNER. ONE
OBJECTIVE OF PHASE [ IS TO DEMONSTRATE THAT DATA FROM NUMERTCAL STMU-
LATTONS OF TURBULENCE CAN BE USED TO GUIDE THE DEVELOPMENT OF AN
TMPROVED REYNOLDS-AVERAGED TURBULENCE MODEL FOR GROUND EFFECTS FLOWS.
THE SECOND OBJECTIVE 1S TO DEMONSTRATE AN ACCURATE, EFFICUENT METHOD
OF MODELING AN ATRCRAFT-LTKE CONFIGURATTON WUTHIN A GRTID-BASED
NAVIER-STOKES CALCULATION.

NKH INC

2325 CAMINO VIDA ROBLE - STE D
CARLSBAD, CA 92009

CONTRACT WNUMBER:

MICHAEL R KOZTEWICZ

TUrCLE:
STMULATION FOR THE INDIVIDUAL FOOT SOLDTIER
TOP IC# 3la OFFICE: TALPRO

SIMULATTON FOR VEHICLES HAS BEEN AN EXPLOSIVE GROWTH AND 1S A MAJOR
FACTOR IN TRATNING PROGRAMS. STMULATION HAS NOT, HOWEVER, PROVIDED
SIGNIFICANT HELP TN TRATNING THE FOOT SOLDTER IN REALTISTIC COMBAT
ENVTRONMENTS. THE GOAL OF THIS PROJECT 1S TO DEMONSTRATE THE FEAST-
BILITY OF PROVIDING A REALISTIC VISUAL SCENE IN WHICH THE FOOT SOLDTIER
PRECETVES KENEMY THREATS. THESE THREATS, EMBEDDED [N TERRATN OBJECTS
THAT CAN BOTH HINDER AND ASSIST THE SOULDTER, PROVIDE EXPERTENCE 1IN
PROPER POSITIONING FOR ENGAGEMENT OR OTHER APPROPRTATE TACTICAL
ACTIONS. NKH WILL PROVIDE AND DEMONSTRATE A SMALL AREA HIGH DEFINI-
TION VISUAL SYSTEM WHICH WTLL OVERLAY AN EXISTING TERRAIN TYPE VISUAL
IMAGE GENERATTON SYSTEM. THE HIGH DEFINITION SYSTEM WILL DISPLAY A
LIMITED TASK AS VISUALLY SEEN BY THE SOLDTER DURING HIS5 MOVEMENT.

THE MOVEMENT WILL BE ONE [N WHICH HE RISES FROM THE PRONE TO THE UP-
RIGHT POSITION. A TOP LEVEL DESIGN FOR A PHASE TIl FULL CONCEPT DE-
MONSTRATION WILL ALSO BE PROVIDED. SUCCESSFUL DEMONSTRATION OF THIS
CONCEPT WTLL SHOW DTRECT RELEVANCY TO ALL MTLIUTARY COMBAT SCENARIOS
TINVOLVING PERSONNEL TN THE FUIELD. APPLICATIONS TO ESCAPE AND

EVASTON ARE ALS0O ENVISIONED.

ORTEL CORP

2015 W CHESTNUT ST

ALHAMBRA, CA 91803

CONTRACT NUMBER:

DR TISRAEL URY

TITLE:

ELECTRO-OPTIC TECHNIQUES FOR VERY LARGE SCALE INTEGRAT
INTERCONNECTS

TOPIC# lla OFFICE: TALPRO
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WE PROPOSE TO DEVELOP A NEW CLASS OF OPTICAL EMITTING DEVICE FOR USE nan
IN COMPUTER OPTTCAL TINTERCONNECT SYSTEM. THE NEW DEVICE (S AN =
e ELECTROABSORPT [ON MODULATOR-SUPER-LUMINESCENT DIODE (EAM-SUK). THIS QUK
0 DEVICE DOES NOT SUFFER FROM THE SHORT COMINGS OF SEMTCONDUCTOR kY
o LASERS SUCH AS, VARTABLE THRESHOLD, DIFFICULTY OF [NTEGRATION AND . g@
i SUCCEPTAB[LITY TO MODEL NOISE. THESE THREE SHORTCOMINGS ARE ELTMIN- e
2 ATED TN THE EAM=-SLD. ]
[ )
S ‘.I:.:‘:
A PHYSTCAL OPTICS CORP O
Eh 2545 W 237TH ST - STE A i
> TORRANCE, CA 90505 ey
{  CONTRACT NUMBER: st
- DR THOMASZ JANNSON °
- TITLE: a6
VLST OPTICAL TNTERCONNECTS BASED ON MULTIPLEX BRAGG PL o
& HOLOGRAPHY e
)& TOPIC# lla OFFICE: TALRPO )
R it
IN THIS PROPOSED RESEARCH, POC WILL DEMONSTRATE A PLANAR HOLOGRAM ,f“
#y TECHNOLOGY THAT CAN SERVE AS OPTICALLY TNTERCONNECTS FOR VLS[ DEVICES i
el TN TNTER-CHIP AND INTER-~PORCESSOR APPLICATIONS. TIT 1S ANTUCIPATED Rt
o THAT THE SUCCESS OF THUS RESEARCH WILL BRING FORTH A TECHNOLOGY FOR p&4
o OPTICALLY INTERCONNECTING A VERY LARGE NUMBER OF INFORMATION CHANNELS #ﬁg
o TN A MONOLITHIC INTEGRATED OPTICS PACKAGE THAT TS COMPATIBLE IN FORM RN
FACTOR WITH THE OPTOELECTRONIC MODULES AND VLST ELECTRONIC PARALLEL
w PROCESSORS FOUND IN MANY CURRENT AND FUTURE GENERATTONS OF DEFENSE
e COMPUTERS. 1IN ADDITION, THE MICRO-PLANAR HOLOGRAM TECHNOLOGY ALSO
3$ CAN PROVIDE A HIGH STORAGE CAPACITY DEVICE TN AN TNTEGRATED OPTICS
2 FORMAT FOR MANY OPTICAL AND OPTOELECTRONTCS PROCESSING APPLTCATIONS.
3
R PHYSTCAL SCTENCES TNC
5? 603 KING ST
4 ALEXANDRTA, VA 22314
§ CONTRACT NUMBER:
W DR J T SCHRIEMPF
TITLE:
" A NOVEL RAM CONCEPT FOR SIMULTANEOUS CONTROL OF IR SIG
N> TOPIC# 2a OFFICE: TALPRO
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A NOVEL CONCEPT 1S PROPOSED TO DEVELOP COATINGS WITH DUAL RADAR AND
THERMAL SUPPRESSTON CHARACTERTSTICS. THE CONCEPT EMPLOYS WELL KNOWN
TECHNIQUES USED FOR RADAR ABSORBTING COATINGS AND COMBINES THEM WITH
TECHNIQUES FOR PRODUCING ILOW EMISSIVITY SURPACES TN THE INFRARRED
WAVELENGTHS IN A WAY IN WHICH TOTAL COMPATIBILITY TS ASSURED. VART-
OUS COMBINATTIONS OF MATERTALS DEMONSTRATING THE APPROPRTATE PROPERTIES
AND THE REQUIRED COMPATIBILITY ARE AVATLABLE. MATERTIAL TYPE AS WELL
AS GEOMETRY AND CONFIGURATION CAN BE USED AS VARTABLES FOR PERFORM-
ANCE OPTIMUZATION. 1IN ADDITION TO THE REQUIRED RADAR ABSORBING PRO-
PERTIES AND LOW EMISSION OPTTCAL PROPERTIES, IT APPEARS THAT AN
APPROPRTATE MATERIAL SELECTION MAY ALSO PROVIDE COATINGS CAPABLE OF
BEING APPLIED IN ENVIRONMENTS OF MODERATE AND ELEVATED TEMPERATURES.
DURING PHASE 1, AN EXAMINATION WILL BE MADE OF THE MATERTAL PARA-
METERS AND THE GEOMETRTIC PARAMETERS TO DETERMTNE WHAT COMBINATION OF
PROPERTY TYPES AND GEOMETRIES SHOULD BE EMPLOYED TO PRODUCE COATINGS
POSSESSTING OPTIMIZED DUAL RADAR AND THERMAL SUPPRESS TON
CHARACTERISTICS AS WELL AS LOW EMISSIVITIES IN THE VISIBLE SPECTRUM.
MODERATE TO ELEVATED TEMPERATURE PERFORMANCE WILT ALSO BE ONE OF THE
OBJECTIVES.

PRECIS[ON ANALYTICS INC
N 110 BRIDGE ST
PALOUSE, WA 99161
CONTRACT NUMBER:

V VEULPARIT

TUTLE:

HIGH STRENGTH BASALT FIBER REINFORCED CEMENT COMPOSITE
TOPIC# 1l3a OFFICE: TALRPO

THIS RESEARCH PROPOSES TO INVESTIGATE THE REINFORCEMENT OF ORDTNARY
PORTLAND CEMENT BY BASALT FUBERS. APART FROM POSSESSING HIGH
STRENGTH (500 X 10 (3) PS(.) AND MODULUS (13 X 10(6) PST.) BASALT
FIBERS ARE DURABLE TN AN ALKALINE MEDTUM, AN ESSENTTAL REQUTREMENT
FOR A FIBER TN CEMENT PASTE. BY REINFORCING WITH BASALT FIBERS HIGH
STRENGTH CEMENT COMPOSTTES MAY BE ACHTEVED. IT 1S ENVISAGED HERE TO
TMPROVE THE DURABILITY OF BASALT-CEMENT COMPOSITES BY IMPROVING FUR-
THER THE ALKALTINE RESISTANCE OF BASALT FTBERS. THTS WILL BE ACHTEVED
BY MODIFYING THE COMPOSITION OF THE BASALT FIBER BY ADDING Mn20(3)
AND OXTIDE DURABLE IN UTS OWN RIGHT TN AN ALKALINE MEDTUM. CEMENT
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COMPOSITES THUS PREPARED WTLL ALSO BE SUBJECTED TO ACCELERATED TESTS ":::;:;!j
TO PREDTCT STRENGTHS OVER EXTENDED PERTODS OF TTME. .;n‘..:f:.}
@
e T U
PROGRAMMED COMPOSITES TNC Qg',l'e'{@‘&
380 CLIFFWOOD PK ,;::,g«,;.t,f'
BREA, CA 92621 RN
CONTRACT NUMBER: (ol
L BRTIAN KELLER e -‘
TITLE: T
REAL, TIME TN-SITU DTELECTRIC MONITORTNG OF ADVANCED CO it
CURTING PROCESSES :,:.'Qg.;._
TOP IC# 10a OFFICE: TALPRO .::.:.‘;,::;
i
A NOVEL TECHNTQUE FOR MONTTORTING PHYSTCAL AND CHEMTCAT CHANGES ,‘.
OCCURRTING DURING THE CURE PROCESS [N ADVANCED COMPOSUTE, ORGANTC MAT- “t,ge.‘
RTX, LAY-UPS IS UNDER DEVELOPMENT AT PCT. CHANGES TN DIELECTRTC PRO- .‘i’::d::
PERTTES THROUGH THE THTCKNESS OF THE LAMINATE ARE DURECTLY MEASURED, 'o::'o::'.
DISPLAYED, AND RECORDED TN REAL TTME. THESE CHANGES ARE CORRELATED ..,"q:":::
WITH CRITICAL STEPS TN THE PROCESS WHTCH MUST BE PROPERLY CONTROLLED hUpbe
TO PRODUCE CONSTISTENT, HTGH QUALTTY COMPOSITES. THIS DIELECTRIC L
MONTTORTNS TECHNTQUE, CALLED RES-CAP (TM), HAS PROVED PARTTCULARLY (e
PRACTTCAL AND USEFUL TN PROCESS CONTROL FOR POLYTMIDE COMPOS [TES AND ,.:::-;t:.f
WORKS WITH ALL TYPES OF RETNFORCEMENTS. IN THUS PROGRAM, RES-CAP Mo
TECHN (QUE WTLL BE EXTENDED TO DETECTTNG CRUPTCAL EVENTS TN PROCESSTNG ‘:t:s::',.
{1) CARBON-CARBON PRECURSOR STRUCTURES, AND (2) HTGH TEMPERATURE 0N
RES ISTANT ‘THERMOPLASTIC AND THERMOSETTTING COMPOS {TES. TMPROVEMENTS e ®
IN DETECTOR SENSITIVITY, OPERATION AT HIGHER FREQUENCIES AND MODIFI- Nt
CATIONS OF ELECTRODES TO W(THSTAND TEMPERATURES OF 800 DEG F MAY BE \ "
REQUTIRED. DNIELECTRIC RESPONSE VS T(ME WILL BE CORRELATED WITH THE { el
EVOLUTTON OF INTRINSTC FEATURES RELATED TO QUALTTY, UNTFORMITY AND
REPRODUCTBILTTY. e
<,
| s
Q-0DOT TNC . t'..:‘_
1069 ELKTON DR AN
, COLORADO SPRTNGS, CO 80907 ;"'
! CONTRACT NUMBER: - R
MARGARET S MORTZ
TITLE: e
APPLTCATION OF ADAPTIVE NEURAL NETWORKS .{':o}}.
TOPTCH# 124 OFFTCE: TALRPO o '.:.;
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THE PURPOSE OF THIS PHASE T PROGRAM 1S TO IDENTIFY SPECIFIC TACTICAL
AVIONTCS APPLICATIONS WHICH COULD BENEFTIT FROM THE SPECTAL INFOR-
MATUTON-PROCESS ING CAPABILITIES OF ADAPTIVE NEURAL NETWORKS. FOR
SPECTFIC TACTICAL APPLICATIONS, A TRADE-OFF ANALYSIS OF SPECIFIC
NEURAL NETWORK ARCHITECTURES WILL BE CONDUCTED WITH THE OBJECTIVE OF
SELECTING THE MOST PROMISING ARCHITECTURES. A PHASE 11 PLAN WILL BE
PROVIDED TO DEVELOP NEURAL NETWORK COMPUTATUON SYSTEMS FOR INCORPO-
RATTION INTO TACTUCAL AVIONICS SYSTEMS.

RD INSTRUMENTS

9855 BUSINESSPARK AVE
SAN DIEGO, CA 92131
CONTRACT NUMBER:
FRANC IS ROWE

TITLE:
HIGH RESOLUTION COHERENT ACOUSTIC DOPPLER CURRENT PROF
TOPICH# 26a OFF ICE: TALPO

THIS RESEARCH AND DEVELOPMENT PROJECT WILL STUDY THE FEASIBILITY OF
DEVELOPING A HTGH RESOLUTION COHERENT ACOUSTIC DOPPLER CURRENT PRO-
FTILER (HRCADCP) SUITABLE FOR MEASURING PROFILES OF 3-AXES VELOCITY
OVER SHORT RANGES WITH HUGH ACCURACY, SPATTAL RESOLUTION AND SAMPTLING
RATE. CAPABILITY FOR MEASURING CURRENT PROFILES FROM THE OCEAN'S
SURFACE TO A 1-METER DEPTH WITH VELOCITY ACCURACY OF ORDER A FEW
MM/S, SPATTAL RESOLUTION OF A FEW MM AND SAMPLING RATRES OF ABOUT 10
Hz WILL BE SOUGHT. THE PROPOSED APPROACH USES A BISTATIC PULSE-
COHERENT ACOUSTIC DOPPLER SYSTEM WHTCH UTILIZES AN ARRAY OF FOUR RE-
CEIVER ASSEMBLIES TO MEASURE DOPPLER FREQUENCTES FROM ECHOES SCAT-
TERED FROM THE WATERMASS VOLUME ENSONTIFIED BY A SINGLE TRANSMIT
TRANSDUCER AT THE CENTER OF THE ARRAY. THE PRIMARY OBJECTIVES OF
PHASE T ARE TO ANALITICALLY DEFINE AND QUANTIFY THE SOURCES OF ERROR
IN THE MEASURMENT PROCESS, TO EXPLORE THE RELATIVE MERITS AND PERFORM-
ANCE OF ALTERNATIVE SYSTEM GEOMETRIES AND SIGNAYT, PROCESSING SCHEMES,
AND TO CONDUCT AN EXPERTMENT TO EVALUATE THE PRACTTICAL FEASIBTLITY
AND PERFORMANCE OF SYSTEM.

SCIENCE REGSFARCH LAB INC

15 WARD ST

SOMERVILLE, MA 02143

CONTRACT NUMBER:

DANTEL BIRX

TITLE:

COMPACT ACCELERATOR DESIGN BASED ON A CYCLIC INDUCTION
WITH BRANCHED MAGNETICS

TOPIC# 9a OFFICE: TALRPO
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CURRENT DESIGNS FOR HIGH CURRENT (10-100ka) ACCELERATORS ARE BASED ON
LINEAR OPERATING GRADIENTS OF AT BEST 1-2 MeV/METER. TN FERRI-(FERRO)
MAGNETIC INDUCTION ACCELERATORS, THESE LOW GRADUENTS ARE IMPOSED BY
THE PROPERTIES OF THE MATERTAL WHICH COMPRISES THE CORE. WITH ATR
CORE RADTAL LINE INDUCTTON LTNACS, THE CONSTRAINTS [{S DERIVED FROM ,
THE GEOMETRY OF THE RADTAL LINES AND THE DIELECTRTC BREAKDOWN By
STRENGTH. STIGNIFICANT REDUCTIONS IN THE SI[ZE AND WETGHT OF INDUCTION
LINACS WILL HAVE A CONSIDERABLE TMPACT ON THE COST EFFECTIVENESS AND
MILI(TARY UTILITY OF INDUCTION ACCELERATORS FOR CHARGED PARTICLE BEAM
WEAPON (CPBW) APPLICATIONS. THE USE OF BRANCH MAGNETIC TECHNOLOGY

MAY MAKE POSSIBLE THE DESIGN OF HIGH CURRENT RECTRCULATING INDUCTION
LINACS WITH STZE REDUCTIONS OF A FFEW ORDERS OF MAGNITUDE. OUR GOAL
WOULD BE TO DESTGN A PROOF-OF-PRTNCTPLE EXPERIMENT OUTLINING DESTGNS
FOR THE BRANCHED MAGNETIC PULSE POWER DEVICE. THIS INVESTUGATION WILL
LEAD TO A TECHNTCAL BASIS FOR THE ACCELERATOR GAP AND ELECTRON TRANS-
PORT SYSTEM DESIGN FOR A SPTRAL LINE RECIRCULATING LTNAC.

SECURTTY TAG SYSTEMS TINC
1615 - 118TH AVE N

ST PETERSBURG, FL 33702
CONTRACT NUMBER:

DR W R MENYHERT

TI(TLE:
MAGNETIC TMAGE SEEKER UTILIZING NEW MAGNETIC MATHRTALS
TOPIC# 22a OFFTCE: TALRPO

IT TS PROPOSED THAT A NEW TYPE OF SOFT MAGNETIC MATERTAL CAN BE USED
FOR A VERY SENSIUTTVE AND LOW MAGNETTC FTIELD DETECTION DEVICE. TO
DETECT THE MILUTARY TARGETS, ONE NEEDS A HVGHLY SENSITIVE DEVICE BUT
THE EXISTING FLUX-GATE MAGNETOMETERS ARE LIMITED BY THETR STGNAL-TO-
NOISE RATIN. WIT4d THE DEVELOPMENT OF SUPERTOR MAGNETIC MATERTALS AND
IMPROVED ELECTRONICS, SOME OF THE NOISE PROBLEMS IN FLUX-GATE MAGNETO-
METERS HAS BEEN REDUCEL. BUT THE PROBLEM OF LTNEARITY AND SENSITIVITY
STILL REMATNS TO BE SOLVED. A HIGHLY SENSITIVE, LOW NOTSE MAGNETIC
SENSOR 1S5, THEREFORE, NEEDED. THE SEBECURITY TAG SYSTEMS, (STS) CON-
CEPT OF THE MAGNETIC SENSOR 1S BASED ON THE UNIQUE "PARAMETRIC
AMPLIFICATION" PRINCIPLE. THE SENSITIVITY AND PERFORMANCE OF THIS
DEVICE 15 MUCH HTGHER COMPARED TO THE STANDARD EXI{STING FLUX-GATE
TYPE. THE HIGHER STGNAL-TO~-NOTSE RATTO OF THE STS MAGNETIC DETECTION

YL TR Ot PP A LAY R UEE P P Ut Wk o s wo T N Ay g ()
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DEVICE TS THE RESULT OF A UNTQUE CHOICE OF MAGNETIC MATERIAL AND THE
PHYSTCAL PRINCIPLE BEHIND I[T.

SEKAR ENTERPRTSES

23147 CANZONET ST

WOODLAND HTLLS, CA 91367

CONTRACT NUMBER:

M GUNASEKARAN

TITLE:

SUPER STRENGTH CEMENT PASTE MATRTX COMPOSTTE MATERTALS
MICROSTRUCTURAL CONDTIT [ONTING

TOP(C# 13a OFFICE: TALPRO

THE LIMITATIONS TO THE MECHANICAT, BELECTRICAL AND DURABTLITY
PROPERTTIES OF HYDRAULIC CEMENT-BASED CONCRETKES ARISE FROM THE CAPIL-
LARY AND GEL POROSTITY OF THE CEMENT PASTE AND THE NATURE OF THEIR
DISTRIBUTION. WITH THE ACVENT OF POLYMER TMPREGNATION TECHNIQUES,
FIBER REINFORCING METHODOLOGTES, HIGH-TECHNOLOGY FIBERS SUCH AS CAR-
BON AND ARAMID FTIBERS, 1T NOW BECOMES POSSIBLE TO DEVELOP A SUPER
STRENGTH MATERTAL UTILIZ ING THESE MATERTALS AND METHODS SYNERGISTIC-
ALLY. RECENT DEVELOPMENTS ABROAD AND THE WORK ALREADY DONE IN THE
U.S.A. ALONG THESE PATHS TNDTICATE THE HIGH FEASIBILITY OF DEVELOPING
A SUPER STRENGTH MATERIAL TF THE HYDRAULIC CEMENT PASTE MATRIX CAN BE
OPTIMIZED. THTIS PROPOSAL PUTS FORTH SOME [DEAS WHICH ARE UNIQUE IN
SEEKING SUCH A HIGH DEGREE OF OPTIMTZATTON OF THE MATRIX THAN HAS SO
FAR BEEN ATTATINED.

SMART SYSTEMS TECHNOLOGY
7700 LEESBURG P TKE

FALLS CHURCH, VA 22043
CONTRACT NUMBER:

KENNETH C HAYES JR

TITLE:
INTELLIGENT DATABASE ACCESS THROUGH A CONCEPT ORTENTED
TOPIC# l8a OFFTCE: TALRPO

INFORMATION TS A VALUABLE RESOURCE OF ORGANTZATTIONS. AN ADEQUATE
AMOUNT OF ACCURATE AND TIMELY TNFORMATION TS VITAL TO ANALYSIS,
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PLANNING, AND DECISTON-MAKING. CURRENTLY INFORMATTION TS NOT BEING
ADEQUATELY MANAGED AS A RESOURCE. SPECTALIZED SKILLS ARE OFTEN NEEDED
TO PROPERLY ACCESS TNFORMATION TN DATA BASES. THE USER INTERFACES OF
CURRENT DATA MANAGEMENT SYSTEMS REQUTRE THETIR USERS 'TO KNOW TOO MANY
DETATLS OF HOW AND WHERE TNFORMATTON TS STORED. SST HAS DEVELOPED A
FRONT-END TO A DATA BASE THAT ALLOWS USERS TO CREATE AND MANIPULATE
EXPRESSTIONS TINVOLVING CONCEpPTS. THE SYSTEM HELPS USERS INCREMENTALLY
DEVELOP AND REFINE THE CONCEPT EXPRES5ION THAT CORRESPONDS TO THEIR
ORIGINAL, TLL SPECIFIED QUESTION. IT THEN CAN AUTOMATUICALLY TRANS-
LATE THE CONCEPT EXPRESSTON SO THAT THE CORRESPONDING TINFORMATION TN
THE DATA BASE CAN BE RETRIEVED. EXTENDING THE CONCEPT EXPRESSION
LANGUAGE AND USER TINTERFACE MECHANISMS OF THE FRONT-END WOULD ALLOW
MANY MORE INFORMATTON USERS TO EFFICIENTLY AND EFFECTIVELY ACCESS
DATA. THIS WOULD INCREASE THETR PRODUCTIVITY AND THE QUALITY OF THE
ANALYSES, PLANS, AND DECTSIONS THEY MAKE.

SMART SYSTEMS TECHNOLOGY
7700 LEESBURG PIKE

FALLS CHURCH, VA 22043
CONTRACT NUMBER:

CRAIG WTLL

TITLE:
AUDITORY MODELING FOR SPEECH RECOGNTTION
TOPIC# 19a OFF TCE: TALRPO

THE GOAL OF THIS PROJECT [S TO DEVELOP TECHNTIQUES FOR COMPUTER SPEECH
RECOGNITION USTING PARALLEL DISTRIBUTED PROCESSING MODELS. THESE
MODELS ARE BASED UPON THEORIES OF HUMAN COGNTITIVE PROCESSING AND HAVE
SEVERAL USEFUL PROPERTIES. THEY ARE VERY EFFECTIVE AND EFFICTUENT AT
INTEGRATING TOGETHER IMPRECISE INFORMATION, AND THUS FOR INTEGRATING
MULTIPLE SOURES OF KNOWLEDGE FOR SPEECH RECOGNIUTION. THEY CAN
ORGANTZE THEMSELVES AS THE RESULT OF EXPERIENCE, AND THUS LEARN TO
USE SPEECH MECHANTISMS FOR RECOGNITTION THAT ARE ONLY POORLY UNDERSTOOD.
THEY ARE NATURALLY PARALLEL AND ESPECTALLY SUITED FOR MASSIVELY PAR-
ALLEL MACHINE ARCHITECTURES, AND ARE ALSO RELATIVELY INSENSUTIVE TO
DAMAGE TO MACHINE HARDWARE. THESE PROPERTIES ALLOW SPEECH RECOGNTI-
TION SYSTEMS TO BE BUILT THAT CAN MAKE USE OF SPEECH TNFORMATION THAT
1S DIFFICULT TO DO WITH CONVENTTIONAL SYMBOLTC COMPUTATTON. THEY ALSO
ALLOW SYSTEMS THAT CAN OPERATE TN HARSH ENVTRONMENTS SUCH AS THAT OF
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A MILITARY ATRCRAFT. THIS PROJECT INVESTIGATES ARTIFIC{AL TNTELLI-
GENCE ARCHIUTECTURES FOR COMPUTER SPEECH RECOGNTITION BASED UPON THESE
MODELS, BY TRAINING A MODEL RECOGNITION SYSTEM, EVALUATING ITS
PERFORMANCE, AND ANALYZING THE ORGANIZATIONAL STRUCTURE IT DEVELOPS.

SPARTA TINC

PO BOX 1354 - 1055 WALL ST/STE 200
LA JOLUA, CA 92038

CONTRACT NUMBER:

ROBERT M WASHBURN

TITLE:
LONG-TERM OXIDATTON PROTECTION OF CARBON-CARBON FLTIGHT
TOPIC# 5a OFFICE: TALPRO

HYGH-STRENGTH CARBON-CARBON COMPOSITES ARE CANDIDATE STRUCTURAL
MATERTALS FOR 'THE NATI[ONAL AERO-SPACE PLAN (NASP) TF LONG-TERM OXTDA-
TION PROTECTION CAN BE DEVELOPED. THE SPARTA CONCEPT FOR OXTIDATION
PROTECTION COATINGS FOR LONG-TERM USE TN AN ULTRAHIGH TEMPERATURE
FULIGHT ENVIRONMENT INVOLVES A GRADED PROPERTY, MULTILAYER COATING
(GPMC) . THE GPMC PERFORMS SEVERAL FUNCTIONS AND OVERCOMES THE VARTOUS
FATILURE MECHANTISMS WHICH HAVE BEEN OBSERVED PREVIOUSLY: (1) CARBON
DIFFUSTION 1S CONTROLLED RESULTTNG TN THE STABILTZATION OF THE INTER-
FACE BETWEEN THE COATING AND THE CARBON-CARBON COMPOSTTE, (2) OXYGEN
DIFFUSION IS CONTROLLED BY THE USE OF A NEW BARRTER CONCEPT WITHIN
THE MULTULAYER COATING, AND (3) COEFFICIENT OF EXPANSTON MISMATCH
PROBLEMS ARE OVERCOME BY GRADING THE COMPOSITION (AND THEREFORE, THE
PROPERTIES) WITHIN THE VARIOUS LAYERS OF THE COATING. NEW SOL-~GEL
PROCESSING TECHNOLOGY BEING DEVELOPED AT SPARTA WILL BE USED TO FAB-
RTCATE COATED CARBON-CARBON COMPOSITE SPECIMENS. THTS PROGRAM 1S DE-
SIGNED TO ANALYTICALLY AND EXPERIMENTALLY DETERMINE THE FEASIBILITY
OF DEVELOPING OXTDATUION PROTECTION COATINGS FOR LONG-TERM USE 1IN
ULTRAHTIGH TEMPERATURE FLIGHT ENVIRONMENTS.

SPEECH SYSTEMS 1INC
18356 OXNARD ST
TARZANA, CA 91356
CONTRACT NUMBER:
DR BENJT WALD

TITLE:
SPEECH REPRESENTATION AND SPEECH UNDERSTANDING
TOPIC# 17a OFF ICE: TALRPO
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SPEECH UNDERSTANDING UTILIZES SOURCES OF KNOWLEDGE OUTSTIDE OF THE
SPEECH STGNAL TO RESOLVE THE AMBIGUITY UNHERENT IN SPEECH. THE
EFFICIENCY AND ACCURACY OF THIS PROCESS 1S CLOSELY RELATED TO THE
REPRESENTATION OF THE TUNFORMATION TN THE SPEECH SIGNAL. [F THE
SPEECH REPRESENTATION CONDENSES THE RELEVANT [NFORMATION TN THE
SPEECH STGNAL WELL, OTHER SOURCES OF KNOWLEDGE CAN BE APPLTED SUC~
CESSIVELY WITHOUT DESTROYING THE ORIGINAL INFORMATION IN THE SPEECH
S[GNAL~-~-AND PERHAPS COMPOUNDING ERRORS. THE PROPOSED STUDY WIULL
ANALYZE ALTERNATIVE REPRESENTATION OF THE INFORMATION IN THE SPEECH
SIGNAL, TNCLUDING THE INTRINSTC AMBIGUITY. WE WILL MODEL KNOWLEDGE
SOURCES SUCH AS VOCABULARY, SYNTAX, AND APPLTCATUION--SPECIFIC KNOW-
LEDGE MODELS AT A GLOBAL LEVEL, AND, BY EXAMPLE, EXAMINE TRADEOFFS
IN ACCURACY AND COMPUTATIONAL COMPLEXITY FOR GIVEN SPEECH REPRE-
SENTATIONS. THE RESULTING REPORT WILL CLARTIFY ALTERNATIVES AND THEIR
RELATIVE BENEFITS.

STRUCTURAL ANALYS TS TECHNOLOGTES INC
10440 S De ANZA BLVD - D7

CUPERTING, CA 95014

CONTRACT NUMBER:

DR HASAN KAMIL

TITLE:

INTEGRATED SYSTEM COMBINING KNOWLEDGE~-BASED SYSTEMS WI
SYSTEMS

TOPTIC# 1l8a OFF[CE: TALRPO

KNOWLEDGE~BASED SYSTEMS 1IN GENERAL AND EXPERT SYSTEMS TN PARTTCULAR
HAVE BEEN SUCCESSFULLY UTILIZED TN THE RAPID PROTOTYPE DEVELOPMENT
OF COMPLEX MILITARY SYSTEMS. 1IN MANY CASES, THESE PROTOTYPE SYSTEMS
HAVE EMPHASIZED THE NEED FOR TECHNIQUES TO [NTEGRATE KNOWLEDGE-BASED
PROCESSING WITH METHODS FOR MANAGING LARGE AMOUNTS OF DATA AND KNOW-
LEDGE. THE PROPOSED EFFORTS WTLL BE CONCENTRATED ON PRELIMINARY
DEVELOPMENT AND FEASIBILITY STUDIES OF METHODS AND SOFTWARE FOR
INTEGRATTON OF THESE TECHNIQUES.

SYNEURONTIX

12937 KENTBURY DR
CLARKSVILLE, MD 21029
CONTRACT NUMBER:
ALFRED J COTE JR

TITLE:
PHONEME RECOGNITION AND D(SPLAY
TOPIC# 19a OfF ICE: TALRPO
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CONSTDERATION OF NEURAL- AND COCHLEA~BASED MODELS OF AUDTTORY
PROCESS ING SUGGEST ANALOG PROCESSES THAT WILL BE TMPLEMENTED TO
DEMONSTRATE ¢ (1) A SPECTRAL SHAPE BASTS FOR PHONEME RECOGNTITION; (2)
ROBUST RECOGNITION OF PHONEME CLASSES; (3) SPEAKER TINDEPENDENCE; AND
(4) VOICE-SYNCHRONOUS PROCESSING. DEMONSTRATUIONS WTLL BE IMPLEMENTED
ON AN IBM-COMPATIBLE PC USTING NOVEL DISPLAY MECHANISMS THAT DTRECTLY
PORTRAY THE PHONEME CONTENT OF SPEECH AS A FUNCTION OF TIME. THE
EFFORT INVOLVES DESTGN AND TMPLEMENTATION OF A SPECTRAL PROCESS (NG
CARD THAT INSTALLS IN A COMPUTER ACCESSORY SLOT AND FOUR SOFTWARE
FUNCTIONS TMPLEMENTED USTNG THE APL LANGUAGE.

TECHNOLOGY TINTERNATTONAL TINC

429 W ATRLINE HWY - STE S

LaPLACE, LA 70068

CONTRACT NUMBER:

DR N (BILL) MORCOS

TITLE:

REDUNDANT STANDOFF DETECTI{ON CAPABILITY FOR EXPLOSIVE
ORDNANCE BASED ON OPTTMAL SELECTION OF ADVANCED TECHNO
TOPIC# 25a OFF [CE: TALRPO

A CRIUTICAI, TECHNOLOGY ASSESSMENT EFJORT 13 PLAGNED TO EXPLORE THE
VIABILITY OF APPLYTNG ADVANCED NON-DESTRUCTIVE TESTING METHODS TN
DETECTION OF EXPLOSIVES. THE ASSESSMENT WILL BE FOLLOWED BY SCREEN-
ING TECHNOLOGIES WHICH ARE TMPRACTICAL,; DOES NOT MEET THE REQUIRE-
MENTS. OUT OF THE SCREENED TECHNOLOGUES OPTIMAL ALTERNATIVE
STRATEGIES WILIL, BE DEFINED TO DEVELOP A CONCEPT FOR THE RSDC. THE
FORMULATED CONCEPT WILL BE ANALYZED AND EVALUATED. PLANS FOR DEMON-
STRATION WTLL ALSO BE MADE.

TECHNOLOGY SYSTEMS INC

PO BOX 85

NORTH EDGECOMB, ME 04556

CONTRACT NUMBER:

CHARLES .J BENTON

TITLE:

SPECIFICATION AND PERFORMANCE EVALUATION OF A LOW COST
STMULATTION SYSTEM

TOPIC# 30a OFFICE: TALRPO
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DEVELOPMENT OF A STMULATION NETWORK USING ARCADE LEVEL TECHNOLOGY WILL
PROVIDE A LOW COST, INTERACTIVE MULTI-USER TRAINING ENVTRONMENT FOR
USE TN THE DEVELOPMENT OF TEAMWORK SKILLS OF PERSONNEL. THE SYSTEM
WILL BE SUTITABLE FOR USE TN A BROAD SPECTRUM OF ROLES, AND WILL PRO-
VIDE A FOUNDATION FOR THE ADVANCEMENT OF MODERN TRAINING METHODS. IT
WILL ALLOW TNNOVATIONS ADDRESSTNG THUS AND OTHER TECHNOLOGIES TO BE
STUDIED TN A CONTROLLED ENVIRONMENT. SEPEARATE ARCADE LEVEL "SIMU-
LATTON TSLANDS" WILL BE DEVELOPED AND LINKED TOGETHER TO FORM THE
NETWORK. SIMULATION TSLANDS ARE ARCADE STYLE DEVICES DESIGNED TO
STMULATE COMBAT ROLES AND TO BROADCAST AND RECETVE NETWORK DATA.
SIMULATTON TSUAND WILL BE DEVELOPED FOR A VARIETY OF ROLES, SO THAT
TEAM MEMBERS FROM VARTOUS DISCTIPLINES MAY BE TRATNED USING A COMMON
NETWORK. THE PRIMARY PHASE U OBJECTIVE IS THE DEVELOPMENT OF
SPEC[FTCATIONS AND PERFORMANCE ESTIMATES. PHASE Tl WTLL PRODUCE
COMPLETED SYSTEMS.

TROGLODYTE SOCIETY TNC

1400 POST LN

BOWTE, MD 20716

CONTRACT NUMBER:

DR FRANCIS E COUNCIL

TITLE:

QUADRUPOLE ELECTROMAGNETIC RADIATTION AS APPLIED TO STA
DETECTTION OF MINES AND EXPLOSIVES DEVICES

TOPIC# 25a OFFI[CE: TALRPO

THE FAULURE OF FAR FTELD ELECTROMAGNETIC THEORY TO BE COMPLETELY
USEFUL AS A TECHNIQUE FOR DETECTTON THEORY AS APPLTED TO THE DETEC-
TION OF MTNES AND NON-METALLIC OBJECTs 1IN SOIL LEADS TO THE TDEA THAT
PERHAPS DETECTION 1S A NEAR FIELD PROBLEM. BY SYNTHESTZING A NEAR
FIELD BY DRIVING APPROPRIATE ANTENNAS AND USING THUS SYNTHESUZED NEAR
FIELD TN A DETECTION SYSTEM, THEN TINCREASED RANGE AND STGNAL PRO-
CESSING CAPABILITY MIGHT BF EXPECTED. THE LTKELY COMPONENTS CFf THE
NEAR FIELD THAT WOULD BE USEFUL ARE QUARDUPOLE AND OCTOPOLE RADTA-
TION. FEASIBILITY STUDIES OF THE CONCEPT WOULD INCLUDE CALCULATION
AND COMPAR™ +G SCATTERING CROSS SECTIONS OF TYPICAL TARGETS BY DTPOLE,
QUADRUPOLE, AND OCTOPOLE RADTATION, DETERMINATION OF THE ARRANGEMENT
OF ELEMENTS OF ANTENNAS DESTGNED FOR QUADRUPOLE AND OCTOPOLE RADIA-
TION FOR MAXTMUM DIRECTIVITY AND ALSO DETERMINATTON OF INPUT IMPE-

(W
?.q,

AN N |
.]J‘l;‘l '
h P

4

s '
P

s

L
"’fh"'/‘/'.( ". 20
SRRl ]

? Py -
2t @

A

! g oy GO o O N 20 VO WL LTy, iy
?-l-:‘#“..u". ) l' .i";l. .0"""‘“!‘2" "..'l.s C.‘. N ) 0.., "'," !'Q!O'."'L. M AL m A g e Ly AR .‘Qv. s Wy 1% '."Q. ) 0»‘!. s, .l.l 0" W, ' %y :"‘- A |‘t‘!‘n 005, l'.‘

T )N AT LI By &




1-,i~|-t*v-|e|-v-thu'..na. DU WS IR WO N U MG U IO RS 2 * 82,810 0002020 00 Y ‘.' Py

\ :
¢ . ‘.\ )‘\
. §§*2~
N S '
« SMALL BUSTNESS TNNOVATION RESEARCH (SBIR) PROGRAM - PHASE 1 PAGE 621 'vﬁz.
: BY SERVICE N
FUSCAL YEAR 1987 NG
DARPA K;U
} N
W]
, °
' SUBM[TTED BY 7
) - s
e
! i
t DANCES FOR THE VARTOUS ANTENNAS. ﬁﬁﬁ
8.8%0.4%
3 vy
v VERITAY TECHNOLOGY TNC }32
¥ . PO BOX 305 - 4845 MILLERSPORT HWY k'°;
v EAST AMHERST, NY 14051 ilegi'e
£ CONTRACT NUMBER: Wity!
. G A STERBUTZEL R
\ TITLE: -'!w
u NAT[ONAL AERO-SPACE PLANE TECHNOLOGY TNNOVATTONS TNDEP QB"
K ATR-SPEED SENSOR Al
Y TOP(C# 5a OFF[CE: TALRPO Sﬁur
* N:S.}
) vty
THE PKROPOSAL PROVIDES FOR: 1. DEFINTTION OF THE NATIONAf AEROSPACE 2
' PLANE (NAP) FLIGHT ENVELOPE. 2. DESTGN OF THE NEW VERTTAY HIGUH-SPEED L
v SENSOR. 3. CONDUCT OF A DESIGN EVOLUTION. 4. STMULTANEOUS TESTING a& !
o FOR RESPONSE TTME, ACCURACY, ETC. 5. SUBMTSSION OF A REPORT. AN d@“
I EQUTVALENT AMOUNT OF WORK WOULD THEN BE DONE ON NEW YORK STATE 9$:\,
v MATCHING FUNDS TO DEVELOP A PROTOTYPE CAPABLE OF BEING FLIGHT TESTED. v
. L@
LA
K WOODSTDE DESTGN ASSOCS TNC bty
X 654 BATR [STLAND RD - STE 206 v
: REDWOOD CTTY, CA 94063 A
‘ CONTRACT NUMBER: NGy
STEVEN G KTTCHEN
} TITLE: oty
X VIDEO ARCADE LEVEL TRAINING DEVICES v
: TOPIC# 30a OFFICE: TALRPO [
A
2 P
AS THE DEVELOPER OF THE FIRST SPACE FLTGHT SIMULATION GAME, "SPACR ®
SHUTTLE - A JOURNEY INTO SPACE" WHTCH WAS DESTGNED WUTH THE SUPPORT TR,
K AND ENCOURAGEMENT OF NASA, AND AS AN ONGOIN3 CONTRACTOR TO DOD PRIME ROy
‘ CONTRACTORS FOR DESIGN AND DEVELOPMENT OF ADVANCED ELECTRONIC SYSTEMS, AN
u WOODSIDE DES[GN ASSOCTATES, INC. (WDA) IS IN A UNTQUE POSTTION TO Y
PROVIDE A COMPLEX COMBINATTION OF ELECTRONTC, TACTTICAL AND GAMTNG A
EXPERTISE. PHASE T OF TH!S SBIR WILL PROVIDE FOR THE FLOW CHARTING "y
; AND DETATLED, PLOTTTNG OF THE TRAINTNG DEVICE. THE THCHNOLOGIES w
1 CAPABLE OF INCORPORATION INTO THE DEVICE ARE VOTCE, MOUSE, JOYSTICK A
4 AND TOUCH PANEL TNPUT, REALISTICALLY BASED COMPUTER GENERATED GRAPHTCS $\N
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AND A NETWORKING STRUCTURE WHICH WILL ALLOW NOT ONLY MULTIPLE PART-
ICIPANTS (UP TO 512 TERMINALS WHILE MAINTAINING REAL-TIME INTEGRITY)
BUT PARTICIPANTS WORKING IN A VARIETY OF ULOCATIONS. PHASE 1T WILL
PROVIDE FOR THE ACTUAL PROTOTYPING OF THE ASSEMBLED DEVICE AND, AS
THESE TECHNOLOGIES ARE ALREADY TN RESI{DENCE AND AVAILABLE AT WDA,
PHASE U WILL INCLUDE A DEMONSTRATION OF EACH OF THE INDIVIDUAL
COMPONENTS. SINCE WDA S LONG FAMILIAR WITH THE COST CONSTRATNTS OF
THE HTGH VOLUME CONSUMER MARKET, THTIS DEVICE [S SEEN AS BETING WELL
WITHIN THE $10,000 STATED COST RANGE.

WOooLLAM J A CO

2436 SHERTIDAN

LINCOUN, NE 68502

CONTRACT NUMBER:

JOHN A WOOLLAM

TITLE:

MONOLAYER RESOLUT..N CHARACTERTZATION BY VARTABLE ANGL
SPECTROSCOP IC ELLIPSOMETRY (VASE)

TOPIC# 1l4a OFFICE: TALRPO

ELLIPSOMETRY USES POLARIZED LIGHT REFLECTANCE TO CHARACTERIZE
SURFACES, INTERFACES, AND THIN FTILMS. ELLTPSOMETRY HAS TRADITION-
ALLY BEEN DONE USING A FEW (USUALLY ONE) DI(SCRETE ANGLES OF INCIDENCE
OF THE LTGHT BEAM WITH A SURFACE NORMAL, AND A FEW SELECTED WAVE-
LENGTH3 (FREQUENTLY ONLY 632.8 nm FROM A HeNe LASER). RECENTLY 1T
WAS SHOWN (BY WOOLLAM AND COWORKERS) THAT USING VARTABLE ANGLE OF

INC IDENCE SPECTROSCOPIC ELLIPSOMETRY THE SENSITIVITY CAN BE ENHANCED
BY MORE THAN THREE ORDERS OF MAGNITUDE. THE USEFULNESS OF THTS TECH-
NTIQUE FOR HETEROJUNCTION STRUCTURES WAS DEMONSTRATED. THE PURPOSE OF
THIS CONTRACT 1S THREEFOLD: TO DEVELOP VASE FOR MOCVD GROWN MULTI-
LAYER SEMICONDUCTOR DITAGNOSTI(CS, TO ENHANCE THE DATA ACQUISITION
SPEED BY A FACTOR OF TEN (THUS PERMITTING IN-STTU CAPABILITIES), AND
TO DEVELOP THE CAPABTLITY TO ANALYZE DATA FROM SEMICONDUCTOR SUPER-
LATTICES USING AN TBM AT COMPATIBLE COMPUTER.

DARPA

TOTAL NUMBER OF AWARDS: 59
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APPLTED RESEARCH CORP bt
8201 CORPORATE DR - STE 920 =
LANDOVER, MD 20785
CONTRACT NUMBER:

A K DRUKTER

;!N'l'

|‘|’0'5‘

TITLE:
RADTIATION HARD X-RAY GAMMA AND NEUTRON DETECTORS
- TOPIC# 3 OFF [CE: DNA

APPLTED RESEARCH CORPORATION (ARC) PROPOSES TO DEVELOP A NEW CLASS
OF SOLID-STATE PARTICLE/RADTATION DETECTORS. USING CRYOGENIC TECH-
NIQUES, ORDER-OF-MAGNITUDE TMPROVEMENTS IN THE MAXTMUM TOLERABLE
RADTATION DOSE ARE EXPECTED; A RADTATION DOSE OF 100 MEGARAD SHOULD

NOT DESTROY THE DETECTOR CAPABILITIES. THE DETECTOR PROVIDES EXCEL- e
LENT PROTECTTION AGAINST ELECTROMAGNETIC AND RADTATION EFFECTS WHTICH o
MIGHT BE ENCOUNTERED TN AN UNDERGROUND NUCLEAR TEST. THE DETECTOR e
CAN CONSTST OF A LARGE ARRAY (10[5]X10[5)) OF SUPERCONDUCTING SENSORS R
AND COULD PROVIDE SPATTAL RESOLUTION OF A FEW MTCRONS WITH A REASON- el
ABLE NUMBER OF READ-OUT CHANNELS. SUBNANOSECOND TTME RESOLUTION TS hlstyy:
POSSTBLE. TIT CAN BE ENGINEERED AS DETECTORS FOR X-RAY, GAMMA AND °
NEUTRON RADTATTON. RIS
RN
Bt
ATMOSPHERIC & ENVIRONMENTAL RESEARCH INC ARt
840 MEMORTAL DR B
CAMBRIDGE, MA 02139 '
CONTRACT NUMBER: T
M K W KO/W -C WANG ]
TUTLE: A
ATMOSPHERTIC EFFECTS OF A NUCLEAR EXCHANGE: MODTFICATIO \ﬁ%ﬁk
COMPOS ['f [ONS OPT [CAL PROPERTIES AND CLTMATE A
TOPTIC# 1 OFFICE: DNA °
-
IN THE LAST TWO YEARS, THERE HAVE BEEN [NCREASING CONCERNS ABOUT THE e 3
POTENTTALLY LARGE COOLTNG OF THE LAND SURFACE TEMPERATURE RESULTING iod ‘.::
FROM THE SOOT AND DUST INJECTED INTO THE ATMOSPHERE BY THE EXPLOSTONS Ay

AND SECONDARY FTRES FROM NUCLEAR EXCHANGES, THE SO-CALLED "NUCLEAR
WINTER" SCENARTOS. HERE WE ARGUE TH/ [, IN ADDITION TO DUST AND SOOT,
A LARGE NUMBER OF TRACE GASES (NO[x], H[2]0, HC, CH[4]) CAN ALSO BE
ADDED TO THE ATMOSPHERE, TN AMOUNTS COMPARABLE TO A NORMAL ONE-YEAR
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INVENTORY FOR MANY OF THE ATMOSPHERE'S MOST IMPORTANT INDIVIDUAL
TRACE GASES. THESE TRACE GASES ARE CHEMICALLY ACTIVE AND HAVE THE
ABILTITY TO ALTER THE COMPOSITIONS OF THE RADTIATIVELY-ACTIVE SPECTIES
WHICH, TO A LARGE EXTENT, DETERMTINE THE OPTTCAL PROPERTTES OF THE
ATHOSPHERE AND CONTROL THE EARTH'S CLIMATE. BECAUSE OF THE LONG RE-
S(DENCE TTMES OF THESE SPECIES, THE TMPACT [N THE ATMOSPHERE MAY LAST
FOR YEARS INSTEAD OF MONTHS AS TN THE CASE OF DUST AND SOOT INJECTION.
WE PROPOSE TO TINVESTIGATE THESE EFFECTS USTNG A 1-D MODEL OF THE AT-
MOSPHERE WUTH (NTERACTIVE TREATMENT OF RADTATION, CHEMISTRY, AND
DYNAMICS, THIUS STUDY WILL PROVIDE ESTIMATES OF THE CHANGLES IN THE
ATMAOSPHERTC OPTICAL PROPERTTIES AND COMPOSITION AND THE RELATIVE
TMPORTANCE OF THE TRACE GASES' GREENHOUSE EFFECT TO THE COOLING DUE
TO DUST AND SOOT.

ATSS TINC

606 E MTLL ST - STE 1022

SAN BERNARDINO, CA 92408

CONTRACT NUMBER:

HENRY L MOODY

TITLE:

FRATRTICIDE EFFECTS ON ANTENNA BORESTGHT ERRORS
TOPIC# 1 OFF ICE: DNA

THE GUIDANCE AND SURVETLLLANCE ACCURACIES OF ADVANCED ATIR FORCE
REENTRY SYSTEMS DEPEND ON ANTENNA WINDOW SHAPE CHANGE (OR ABLAT [ON)
AT THE TIME OF THE GUTIDANCE UPDATE OR SURVETLLANCE FUNCTION. GUIDANCE
UPDATE AND SURVEILLANCE OCCUR TN ALTITUDE REGIMES WHERE PRECURSOR
DUST FIELDS CAN EXIST. DUST EROSTION OF THE WINDOW WILL CAUSE BORE-
STGHT ERRORS AND SUBSEQUENT SYSTEM INACCURACTES. THE PURPOSE OF THE
PROPOSED PROGRAM 1S TO ESTABLTSH THE MAGNITUDE OF THE BORES IGHT

ERROR INDUCED BY PRECURSOR DUST FTELDS.

CARPENTER RESEARCH CORP

27520 HAWTHORNE BLVD - STE 263
ROLLING HILLS EST, CA 90274
CONTRACT NUMBER:

HERMAN J CARPENTER

TITLE:

SNOB/GREG CALIBRATOR DEVELOPMENT
TOPTIC# 3 OFF [CE: DNA
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THE OBJECTIVES OF THIS WORK ARE TO ESTABLTSH THE DESTGN REQUIREMENTS, “'4§§
TECHNTCAL FEASIBTLITY A BASTC DESTGN, AND A COST DATA BASE FOR DE- 5.0t
SIGNING AND CONSTRUCTING A LOW COST BUT ADEQUATE CAPABILITY FOR CALI- ==
BRATING PRESSURE TNSTRUMENTATTON USED FOR MEASURING DUSTY BLAST FLOW. Nt
IN PARTICULAR SUCH A CALIBRATTON FACILITY WOULD BE CAPABLE OF CALI- ﬂh&k
BRATING SINGLE AND MULTIPLE SNOB/GREG PROBES AT THE FLOW SPEEDS AND ﬁﬁ%ﬁ-
DUST DENSTTIES OF INTEREST TO DUSTY FLOW EXPERTMENTS CONDUCTED TN nele
. LARGE AND SMALL HE FTELD TESTS AND IN SHOCK TUBE TESTS. THE CALT- gt
BRATOR IS SORELY NEEDED FOR ESTABLISHING THE ACCURACY OF DUST FLOW ®
INSTRUMENTAT[ON FOR THE MISTY PICTURE EVENT AND STMTLAR SUCH TESTS. sy
AT THIS POINT NO POTENTIAL, COMMERCTAL APPLICATIONS HAVE BEEN TDENT (- Aol
FIED FOR THE CALIBRATOR. ﬁé&@
AR
Y aiet
ENGINEERING & ECONOMTCS RESEARCH TNC e
1801 ALEXANDER BELL DR - STE 400 PR
RESTON, VA 22091 S
CONTRACT NUMBER: 3¥¢§-
JOSEPH L MEGLEN o
TITLE: 3 ::.
ANALYSTS OF NUCLEAR WEAPONS EFFECTS ON STRATEG(C STRUC
TOPTC# 1 OFF ICE: DNA R,
% %Q::
SUBSTANTIAL, PROGRESS HAS BEEN MADE TN RECENT YEARS TO DEVELOP AND ~ ‘?
VALIDATE MODELS WHICH CAN PREDTCT THE PHYSTCAL EFFECTS OF NUCLEAR ity
WEAPONS ON STRATEGIC STRUCTURES. SIGNTFICANT UNCERTAINTIES REMATN, ®
HOWEVER, [N THE CONFI[DENCE LEVELS ATTRIBUTABLE TO THESE PREDICTIVE e
CAPABTILITIES. THIS APPROACH WOULD TDENTIFY AND PRIORITIZE THOSE e
ACTIVITTES, ALONG WITH THETR ASSOCTATED BUDGETARY AND SCHEDULING CON- s
SIDERATIONS, WHTCH WOULD MOST EFF [CIENTLY ACCOMPLISH THE TECHNICAL o
OBJECTIVES NECESSARY TO ADDRESS RELEVANT LETHALITY AND VULNERABILITY RNl
ISSUES. THE PROPOSED EFFORT WILL DEVELOP AND VALIDATE SUCH A METHO- e
DOLOGY FOR AN TLLUSTRATIVE ACTIVITY SUCH AS THE MISTY ECHO PROJECT AT
USING A DELPHT APPROACH. THIS WILL BE ACCOMPLISHED BY: REVIEWING e
; THE STATE-OF-THE-ART, EMPHAS[Z NG UDENTIFICATION OF NECESSARY MODEL ‘“Wﬁ@
ELEMENTS; FORMULATING R&D TARGETS; DEVELOPING A NETWORK OF R&D AND aluly
SUPPORT ACTIVTTIES TO MEET THE TARGETS WITH ASSOCTATED COST AND ;ftgﬂ
SCHEDUL ING CONS IDERATIONS; ESTIMAGING RISK FACTORS ASSOCIATED WITH AN
EACH ACTIVITY; AND CALCULATING BENEFIT/COST RAT[OS. THE RESULTING - !E
METHODOLOGY WILL REDUCE THE UNCERTATINTIES INHERENT (N CURRENT MODELS 3g\
T )
e
o

."‘
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AND CAN, UNDER THE PHASE 10U EFFORT, BE EXTENDED TO OTHER R&D PROGRAMS
WITHIN DNA. THE OVERALL BENEfIT WTLL BE TO ENHANCE NATIONAL SECURITY
BY MORE OPTIMAL ALLOCATION OF NUCLEAR WEAPONS SYSTEMS. THE METHODO-
LOGY WOULD HAVE THE POTENTTAL FOR APPLTICATION TO OTHER DNA PROGRAMS
AND A WIDE RANGE OF OTHER R&D PROCESSES.

FLUID PHYSICS TND
4265 MANCHESTER AVE
ENCINTITAS, CA 92024
CONTRACT NUMBER:
RICHARD M TRACT

TITLE:

STOCHASTIC PARTICLE TURBULENT TWOPHASE FLOW -ANALYSIS O
SCOURTNG

TOPIC# 1 OFFICE: DNA

THE PROBLEM OF AERODYNAMIC ENTRAINMENT OF PARTICULATE FROM FRANGIBLE
MATERTALS HAS CONSIDERABLE GEOPHYSTCAL, TECHNOLOGICAL, AND MILTTARY
SIGNTFICANCE. PROBLEMS SUCH AS SOIL EROSTION, TERRESTRTAIL AND PLANE-
TARY DUST STORMS, COAL MINE SAFETY, JET OR DOWNWASH TMP (NGEMENT,
CHEMICAL PROCESS TECHNOLOGIES AND EXPLOSTON GENERATED DUSTY BOUNDARY
LAYERS ARE DEPENDENT ON THE PARTTICLE SCOURTNG MECHANISM. THE EFFECT
OF TURBULENT TWOPHASE FLOW INTERACTION PROCESSES COMPLICATE THE PRO-
BLEM AND HAVE LIMIUTED THE DEVELOPMENT OF A COMPREHENSIVE UNDERSTAND-
ING. THE PRESENT PROPOSAIL ADDRESSES THESE NEEDS BY APPLYING RECENT
DEVELOPMENTS FROM THE CHEMICAL SCTENCES IN THE AREA OF TURBULENT
PARTICLE TINTERACTUION MODELING TO IMPLEMENT A TOOL FOR TURBULENT TWO-
PHASE BOUNDARY LAYER FLOW ANALYSES. THE TOOL WTLL BE UTTILIZED TO
EXAMTINE THE PARAMETRIC DEPENDENCIES OF THE ENTRAINMENT PROCESS RE-
LATIVE TO A RECENTLY DEVELOPED DUSTY BOUNDARY TLAYER DATA BASE COL-
LECTED BY THE DEFENSE TECHNOLOGY SECTOR. XEY AND NOVEL FEATURES OF
THE APPROACH TNCLUDE A STOCHASTIC PARTICLE MODEL WITH DYNAMTC
TURBULENT DTFFUSTON AND GAS PHASE TURBULENCE COUPLING, AS WELL AS THE
MTXTNG-CONTROLLED PARTICLE ENTRATNMENT SURFACE TINTERACTION MODEL
APPLTED TO A NEW AND HERETOFORE UNAVATLABLE DATA BASE. THE OBJECTIVE
WILL BE TO RECONCTLE THUS NEW DATA WITH THE HISTORTICAL DATA FROM
OTHER TECHNICAL FTIELDS TO DEVELOP AN TMPROVED UNDERSTANDING OF AN
TMPORTANT MULTIDISCIPLTINARY PROBLEM,

HY-TECH RESEARCH CORP

PO BOX 3422

RADFORD, VA 24143

CONTRACT NUMBER:

EDWARD J YADLOWSKY

TITLE:

LASER INDUCED FLUORESCENCE MEASUREMENTS OF MAGNETIC FtT
IN HTIGH CURRENT DEVTICES

TOPIC# 2 OFFICE: DNA
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THE DISTRIBUTION OF THE MAGNETTIC FIELD TN A HTGH CURRENT PLASMA 2&3
DEVICE PROVIDES TIMPORTANT INFORMATION ABOUT THE DEVICES OPERATTON. vttt

TRADITTONAL FARADAY ROTATION, ZEEMAN EMTSSI[ON SPECTROSCOPY, NERTCEE)
MAGNETIC PROBE TECHNIQUES SUFFER FROM PQOOR SPATTAL RESOLUTION BE- 0': ‘.v:':,
CAUSE THE MAGNETIC FIELD EFFECT 1S INTEGRATED ALONG THE LINE OF SIGHT Rty

X0

AND

FOR THE OPTICAL TECHNIQUE AND THE PROBES PERTURB THE PTASMAS.

(
~.
A Ple 8 ‘O‘all

> (0
LASER TINDUCED FLUORESCENCE (L{F) TECHNIQUE [S PROPOSED TO MEASURE f,v5¥
. THE SPATTAL AND TEMPORAL EVOLUTION OF CONSTANT MAGNET(C FTELD CON- Wil
TOURS TN THESE DEVICES. THIS TECHNIQUE UTILIZES A DYE LASER TUNED d
TO A ZEEMAN SHTIFTED ELECTRONTC TRANSITTON FREQUENCY TO LOCALLY EXCITE iy
THE TARGET ATOMS/TONS TO A HTGHER ENERGY STATE. THE INTENSITY DIS- D
TRIBUTTON OF THE EMUCTED RADTATTON EMITTED PERPENDICULAR TO THE BEAM 6@?@@
'S A MEASURE OF THE LOCATION OF THE MAGNETIC FIELD CONTOUR IN THE gty s
PATH OF THE LASER. A STREAK CAMERA CAN BE USED TO MEASURE THE TEMPO- e
RAT, MOTTON OF THE CONTOURS AND A FRAMING CAMERA CAN BE USED TO RECORD
THE SPATTAL PROFILE OF THE CONTOURS. MORE THAN ONE MAGNETIC FIELD §‘5§f
CONTOUR CAN BE SIMULTANEQOUSLY RECORDED USING AN ELECTRONIC TRANS[TION s
HAVING A COMPLEX ZEEMAN SPECTRUM. THE TECHNIQUE 1S APPLICABLE TO .Qm#y
MEASURE LARGE MAGNETIC FIELDS (10 GK ~ 1 MG) WHEN THE ZEEMAN SHIFT IS b
LARGE COMPARED TO THE ABSORPTTON LINEWIDTH OF THE TRANSITION PROBED. Aty
S
INNOVATIVE MECHANICS TINC Ny
265 COE RD ,.:-::‘.a:;.e‘..
CLARDENDON HILLS, TL 60514 G
CONTRACT NUMBER: e
DR ANDRES PEEKNA
TITLE: AR
DEVELOPMENT OF A SOTL STRESS GAGE FOR THE RANGE 0.05 T u“ﬁgg
(1L 1/2 TO 10 KBAR) gy
TOP(C# 3 OFFICE: DNA A
|‘“|"‘|'.,
IT IS PROPOSED TO DEVELOP A STRESS GAGE FOR THE RANGE 1/2 TO 10 1;3’,
KTILOBARS, SUITABLE FOR USE [N SOTL AND WEAK ROCK, [N FREE-FTELD AND A
ON-STRUCTURE APPLICATIONS. 1IN ADDITION TO THE USUAL COMPRESSIVE o
STRESS SENSING CAPAB(LITY, THERE WOULD ALSO BE A SHEAR STRESS SENSING S
OPTION; THE TWO MEASUREMENT CHANNELS COULD ALSO BE COMBINED IN A et
) STINGLE GAGE BODY PACKAGE. FIELD DATA RECORDING COST AND SYSTEM PRO- Ay
BLEMS WOULD BE MINIMIZED BY STAYING WITH THE ELECTRICAL CONF IGURATION T
OF A CONVENT[ONAL LOW-VDLTAGE STRATN GAGE BRIDGE (PER CHANNEL). THE ﬁ-‘ﬁu
h ' 4,
g
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" NATURE OF THE DES(GN INAERENTLY MIN(MIZES UNWANTED AMBIGUITIES WITH ng
oS OTHER STRESS COMPONENTS. THE SMALL STZE AND FAVORABLE SHAPE OF THE g@
a INTERNAT, STRUCTURE MINIMIZES AND FACILTTATES CORRECTIONS FOR WAVE Te
. PROPAGATTON EFFECTS WITHTN THE GAGE. A CHALLENGING MINTATUR(ZED 2
) STRATN GAGTNG REQUTREMENT TS [NVOLVED, AND A STGNTFICANT PART OF THE Mo
b PHASE [ EFFORT WOULD BE TO DEVELOP THE TECHNTQUE REQUTRED. __ﬁ@
0 W
:2; o
; INTELLUGENT SYSTEMS INTEGRATTON TNC , ﬁfi
. 2120 FATHER SKY NE o
e ALBUQUERQUE, NM 87112 R
% CONTRACT NUMBER: ::;,...:,.
o DR TIMOTHY J ROSS Salig
2 TITLE: :::.:..:
. DEVELOPMENT OF AN EULERIAN FINITE ELEMENT CODE U
TOPICH 1 OFFICE: DNA 731
.' l-
:" r::-" )
: .

Q CURRENT NUMERTCAL COMPUTATIONS TO DESCRTBE NUCLEAR GROUND SHOCK ﬁ\&}
_@ ENVIRONMENTS, NUCLEAR CRATER FORMATION, TMPACT DYNAMICS AND PENETRA- ‘Q
w TION MECHANTSMS PRESENTLY EMPLOY EULERTAN-BASED FINITE DIFFERENCE Py
CODES BECAUSE OF THETR ABILITY TO MODEL THE MASS FLUX PHENOMENA [N o
Fe) TRACKING MATERI[AIL, MOVEMENT THROUGH THE DUSCRETIZED SPACE. THE »§§
XY, FINITE DIFFERENCE CODES SUFIFER [N COMPARISON TO FINTTE ELEMENT CODES, !
L) O
N HOWEVER, IN THETR ABILTTY TC TREAT TRREGULAR GEOMETRTES AND VARTA- ,”y
5 TIONS TN BOPH MESH 5171 AND ELEMENT SHAPZ., BUT, BECAUSE FINITE mﬁ
W ELEMENT CODES ARE LAGRANGTAN-BASED, MODELTNG OF MASS FLOW 1S EXCEED- atgt
INGLY DIFFTCULT AND [S NOT PRESENTLY PRACTICED. THIS PROBLEM CAN BE o
" OVERCOME BY ELTMINATING THE TNABTILITY OF FINITE ELEMENT CODES TO Fﬁg
b ACCOMMODATE MASS FLUX PHENOMENA. AN
;‘l F‘ (
24V { 4
':‘ "\ Q

iy TRT CORP x9
3030 CALLAN RD o
. SAN DTEGO, CA 92121 Y,
s CONTRACT NUMBER: R
Bl Joskpu L AzZAREWTCY )
o TITLE: :gm
"t TEMPERATIRE DEPENDENCE OF UATCHUpP _&,N
> TOPTC# 5 OFFICE: DNA ®
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RECENT TESTS AT TRT CORPORATION THAT WERE PERFORMED ON ADVANCED
SCHOTTKEY LOGIC DEVICES HAVE PRODUCED SOME ANOMALOUS RESULTS. DURTNG
ROUTINE LATCHUP TESTS, LATCHUP WAS OBSERVED TN SOME OF THE DEVICES
WHEN TESTED AT ROOM TEMPERATURE. HOWEVER, WHEN THE TEMPERATURE OF
THE TEST WAS ELEVATED, UATCHUP DID NOT OCCUR IN SOME OF THE DEVICES
WHICH HAD GATCHED AT ROOM TEMPERATURE. THIS RESULT 1S CONTRARY TO
WHAT THEORY WOULD PREDICT. THIS IS AN EXTREMELY IMPORTANT RESULT
STNCE CURRENT TEST PROCEDURES REQUIRE THAT LATCHUP TESTS BE PERFORMED
AT ELEVATED TEMPERATURES TO STMULATE WORST CASE CONDITIONS. THIS
PROPOSAL DESCRTBES A PROGRAM WHTICH ADDRESSES THE ANOMALOUS LATCHUP
BEHAVIOR AND ATTEMPTS TO DEFINE THE MECHANISM WHICH HAS CAUSED THIS
BEHAVIOR.

MISSTON RESEARCH CORP

ONE TARA BLVD - STE 302

NASHUA, NH 03062

CONTRACT NUMBER:

RUSSELL. A ARMSTRONG

TITLE:

CONCEPT FOR NUCLEAR-RELATED ATMOSPHERIC OPTICAL/TINFRAR
MEASUREMENTS PROGRAM (POLARS)

TOPIC# 2 OFFICE: DNA

A CONCEPT FEASIBILITY STUDY FOR A SATELLITE-BASED OPTICAL-TINFRARED
DISTURBED ATMOSPHERE STIGNATURE PROGRAM 1S PROPOSED. THE INITTAL
CONCEPT 1S FOR A POLAR-ORBITING OPTTICAL-TNFRARED ANALOG TO THE HILAT
SATELLITE WHERE-IN A HIGH PROBABILTITY OF AURORAL ACQUISITION IS ANTI-
CIPATED. INITIAL TECHNTICAL DIFFICULTIES OF CRYOGENIC OPERATION AND
EXPECTED LIFETIME ARE DUSCUSSED IN TERMS OF THE TRAS SUCCESS. THE
CONCEPT FOR CORRELATED EXPERIMENTS OF ATRCRAFT AND GROUND-~BASED
OBSERVATTONS OF AURORA AND/OR A CHEMTCAL RELEASE ARE TNTRODUCED AND
INCLUDE STRUCTURE INFORMATION. THE DATA-BASE POTENTTAL OF SUCH A
CONCEPT EXCEEDS THE TOTAL DATA PRESENTLY AVATLABLE TC DNA NWE
ATMOSPHERIC~-EFFECTS MODEULERS, AND REPRESENTS A MUCH BROADER
STATISTICAL SAMPLING THAN ROCKET-BASED EXPERIMENTS.

MISSTION RESEARCH CORP

PO DRAWER 719 - 735 STATE ST
SANTA BARBARA, CA 93102
CONTRACT NUMBER:

DR THADDEUS J MAZUREK

TITLE:

EXPANSTON OF NUCLEAR BURST DEBRTS IN THE MAGNETTUC CONF
REGTME

TOPIC# 2 OFFICE: DNA
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SDU SYSTEMS DESTGN AND OPERATTONS CAN BENEFIT FROM A BETTER T

UNDERSTANDING OF THE NUCILEAR PHENOMENOLOGY AT BURST ALTITUDES A- R
ROUND 1500 KM. SALVAGE FUZING OF INTERCEPTED WARHEADS COULD PRODUCE iy
NUCLEAR EXPLOSI[ONS AT THESE ALTITUDES. KNOWLEDGE OF THE RESULTING o
NUCLEAR ENVIRONMENT CAN BE USED TO IMPROVE SD[ SYSTEMS PERFORMANCE. ;,qﬁz
FOR BURST ALTTITUDES AROUND 1500 KM, EXPANDING DEBRIS 1S EXPECTED TO e
SLOW PREDOMINATELY BY MAGNETIC FORCES. THEORETICAL UNDERSTANDING OF °

NUCLEAR BURSTS TN THIS MAGNETTC CONFINEMENT REGTME IS VERY LIMITED Y
BECAUSE EXISTING TEST DATA 1S AT MUCH LOWER ALTITUDES. STUDY OF DE- .g'r"?
BRIS EXPANSTON HERE COULD BE PURSUED VTA AN AXISYMMETRIC, THREE
DIMENS TONAL, HYBRID (ELECTRON FLUID/TION PARTICLES) CODE TO EXAMTNE
WAVE-PARTICLE INSTABILITTES, TN COMBINATTION WITH A PROCEDURE FOR IN-

el

CLUDING THETR EFFECTS TN FASTER MHD FLUID-LIKE CALCULATIONS. TO *i"

PREPARE GROUNDWORK FOR SUCH STUDY, THE PHASE [ OBJECTIVES ARE: (1) .

TO ESTIMATE PHYSTCAL PARAMETER RANGES VIA MHD CALCULATION OF THE MAG- i

NETTIC BUBBLE SHAPE AND TTME TO [TS MAXIMUM EXPANSI[ON; (2) TO DESIGN N

AN AXTSYMMETRTC HYBRID PLASMA TREATMENT AND DETERMINE LIMTTS ON Ay

\ APPLICABILITY TO COUPLING SHELL EXPANSION; AND (3) TO EXAMINE THE fﬂgﬁ

PRACTICALITY OF A TRUNCATED MOMENT METHOD FOR INCLUDING WAVE- b,

PARTTICLE EFFECTS TN MHD APPROACHES. -

3 ".i:‘v

I' "“

1) i

/ MISSTON RESEARCH CORP qé&ﬁ

PO DRAWER 719 - 735 STATE ST !

SANTA BARBARA, CA 93102 Cihol

CONTRACT NUMBER: e

DR WILLARD W WHITE hﬁﬁ%

TITLE: 'fhﬁ;

A FIRST PRINCTIPLE APPROACH TO MULTIPLE HIGH-ALTITUDE N A

EXPLOS IONS ﬂﬁh

TOPIC# 2 OFFICE: DNA it

) -’,': F;T

'.n&‘ ) .‘.

; ENVIRONMENTAL DTSTURBANCES PRODUCED BY HTGH-ALTTTUDE NUCLEAR ,-;5*3

DETONAT [ONS ARE WIDESPREAD AND PERSTUSTENT. DATA FROM ATMOSPHER IC NN

TESTS (LATE 50'S, EARLY 60'S) PLUS EXTENSIVE RESEARCH EFFORTS ARE ;&N:g

THE BASIC FOR UNDERSTANDING THE NUCLEAR ENVIRONMENT AND RESULTANT N
SYSTEMS EFFECTS. HOWEVER, ALI, NUCLEAR TESTS AND MOST SUBSEQUENT

BASTC RESEARCH HAVE INVOLVED ONLY STNGLE EXPLOSTONS. BALLIUSTIC ,‘}y;

MISSILE DEFENSE TSSUES CONSIDERED BY THE STRATEGIC DEFENSE INTUTI[A- *:h”t

TTVE ORGANIUZATTON (SDTO) INCLUDE DISTRTBED ENVIRONMENTS PRODUCED BY j&i N
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NUMEROUS HIGH-ALTITUDE NUCLEAR EXPLOSIONS. MULTIPLE EXPLOSTONS MAY
BE AN INTEGRAL PART OF MISSULE DEFENSE, RESULT FROM A SALVAGE-FUSED
WEAPONS, OR BE AN OFFENSIVE TACTIC TO SUPPRESS SENSORS, DEFENSIVE
WEAPONS, OR COMMUNICATIONS. PRESENT CAPABTLILTIES TO STMULATE HIGH-
ALTITUDE NUCLEAR DETONATIONS ON A PHYSTCS-BAZED "FIRST-PRINCIPLES"
LEVEL ARE LIMITED TO SINGLE EXPLOSTIONS AND TO A LIMITED CLASS OF
MULTIPLE DETONATIONS. 1IT 1S WELT. KNOWN THA'T NON-LINEAR INTERACTIONS
BETWEEN MULTIPLE EXPLOSTONS PRECLUNDE ARBITRARY SUPERPOSIT{O! OF
SINGLE-BURST PHENOMENA, BUT THERE TS NO COMPREHENSIVE FIRST-
PRINCIPLES CAPABILITY TO CALCULATE THESE COMPLEX EFFECTS. THIS
PROPOSAL SEEKS TO INITIATE AN EFFORT TO CORRECT THIS DEFICTENCY.

MISSTON RESEARCH CORP

4935 N 30TH ST

COLORADO SPRINGS, CO 80919
CONTRACT NUMBER:

ROBERT A RACCA

TITLE:
EXAMINATTION OF R-WIRE BURST USING A HYDRODYNAMTIC MODEL
TOPIC# S OFF [CE: DNA

STUDIES WILL BE PERFORMED TO EXAMINE THE FEASIBILITY OF USING FAIRLY
HIGH RES[STANCE CABLES (R-WPTRE5) AS A MEANS TO MITIGATE THE LARGE
SREMP TRANSTENTS WHICH ARF EXPECTED TN BURTED AND OVERHEAD POWER-LINE
DISTRIBUTIONS. THE ANALYSIS WTLL UTTULUZE COMPUTER CODES WHICH SOLVE
THE ONE-DIMENS [ONAT, TRANSMISS5ION LINE EQUATIONS IN THE TIME DOMATIN
USTNG FINITE DIFFERENCE TECHNIQUES. A MAJOR PORTION OF THIS EFFORT
WILT, BE DIRECTED TOWARDS THE INCORPORATION OF A HYDRODYNAMIC MODELW
WITHIN THE FRAMEWORK OF THE 1-D CODES TO DESCRIBE THE BEHAVIOR OF
THESE RESTSTIVE CABLES UNDER ELECTRICAL STRESS. A SUFFICTENTLY LARGE
AMOUNT OF ENERGY [INJECTED INTO THE CABLE WTLL RESULT IN VAPORIZATION
OF THE MATERTAL AND SUBSEQUENT FORMATION OF A LOW RESTISTANCE "RE-
STRTKE ARC." EARLTER STUDTES OF RESISTIVE CABLES EMPLOYED A STMPLE
JOULE HEATING MODEL WITHIN THE 1-D CODES. THE PROPOSED STUDY WILL
CAREFULLY EXAMINE THE VAPORTZATTION AND RESTRIKE PHENOMENON USING THE
MORE SOPHISTICATED HYDRODYNAMIC MODEL TO DESCRIBE THESE EFFECTS.

QUAN-SCAN TNC

77 N OAK KNOLL AVE - #1009
PASADENA, CA 91101
CONTRACT NUMBER:

DR PAUL E WEST

TITLE:
MICRO DIGITAI, RECORDING MODULE FOR NUCLEAR WEAPONS TES
TOPIC# 3 OFF [CE: DNA
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THE DEFENSE NUCLEAR AGENCY SEEKS NEW INSTRUMENTATION USING STATE- -
OF-THE-ART TECHNOLOGY FOR IMPROVED DATA COLLECTION WITH BETTER
ACCURACY AT LOWER COST. LAPGE AMOUNTS OF DATA MUST BE RECORDED TO rs; A
CHARACTERIZE THE EFFECTS OF NUCLEAR WEAPONS TESTS. QUANSCAN PRO- £ .g,g
POSES TO APPLY CONCEPTS RECENTLY PROVEN FOR THE SCANNING TUNNELING _\..-»,
MICROSCOPE TO STUDY THE FEASIBILITY OF DEVELOPING A NEAR SOLID STATE "‘
MASS STORAGE SYSTEM THAT WILL STORE APPROXTMATELY 440 GIGABITS ON R
A SURFACE OF ONE SQUARE CENTIMETER. SUCH A MASS STORAGE SYSTEM TRy
WOULD BE SMALL, DENSER THAN ANYTHING CURRENTLY ACHIEVED, NONVOLATILE, .'.:‘:Qa;g
RADTATTON HARDENED, AND CONSUME LOW POWER. g{:;:.;e:.g
i
AN
RESTECH TNC SIS
14411 CORNERSTONZ VILLAGE DR ‘w"
HOUSTON, TX 77014 .‘|'.::".'
CONTRACT NUMBER: e
ROBERT P ALGER :'o'%.‘.g:‘;
TITLE: DN
EVALUATION OF WELL LOG DATA FOR DETERMINATION OF ATR A Vbt
GAS FILLED POROSITY .-..-
TOPIC# 1 OFFICE: DNA ::::.;:,:7
N
A PHYSICAL PROPERTY OF EARTH FORMATTIONS THAT STRONGLY INFLUENCES THE ;.:s:{;:::‘
RATE OF ATTENUATION OF A SHOCK WAVE [S THE BULK VOLUME OF ATR OR GAS gttt
ENTRATNED IN THE POROSITY. AS A RESULT, THE ACCURATE DETERMINATION e
OF THIS GAS VOLUME [S IMPORTANT FOR PREDTCTING THE EFFECT OF A SHOCK .\_ ")
WAVE ON SUBSURFACE STRUCTURES. THE OTL AND GAS TNDUSTRY HAS USED - .&‘
GEOPHYSTCAL WELL LOGS FOR YEARS TO [DENTIFY AND EVALUATE THE VCLUME ey
OF OTL AND GAS IN SUBSURFACE FORMATIONS. 1IN THE PAST, THE TECHNIQUES f_l_
UTILTZED BY THE OTI AND GAS INDUSTRY HAS NOT BEEN OF SUFFICTENT o
ACCURACY FOR USE TN SHOCK ATTENUATION STUDIES. RECENT DEVELOPMENTS °
IN LOG MEASUREMENTS, PREPROCFSSTNG, QUALITY CONTROL, DATA INTEGRA- OINAE
TION, AND MODELTING HAS GREATLY IMPROVED THE ACCURACY OF DETERMINING YA
LOW VOLUMES OF GAS AT LOW POROSITIES. WELL LOG DATA FROM AN AREA 1IN ALY
THE TLLINOIS BASIN WILL BE EVALUATED TO DETERMTINE [F THESE RECENT BN
DEVELOPMENTS ARE OF SUFFI[CIENT MAGNITUDE THAT THE RESULTS WILL BE RN
USEFUL TO DNA, e
R
SCA RESEARCH TNC ...':::'.'-f:
3450 LILLY AVE N
LONG BEACH, CA 90808 RO
CONTRACT NUMBER: ’ ®
RTICHARD D NUTTALL SR
TITLE: Ny '|‘C:c
OPERATICNAL PLANNING AND FORCE STRUCTURE Vo
TOPICH 7 OFF ICE: DNA .‘fg:}.;(
»‘:‘n::“f
®
2
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THE OBJECTIVE OF THIS STUDY TS TO RESEARCH, ANALYZE, AND ASSESS FORCE
STRUCTURE AND OPERATTONAL PLANNING [SSUES RELATED TO THE DEPLOYMENT
OF LONG RANGE, PRECISTION GUIDED, LOW YIELD NUCLEAR WEAPONS FOR THE
FULL RANGE OF POTENTTAL CONFLICT STTUATIONS, INCLUDING STRATEGIC, '{'Q'€
REGIONAL, AND LIMITED WARS. THE MAJOR THRUSTS ARE: {1) TO ANALYZE 7

THROUGH THE USE OF SCENARIOS, MISSTON ANALYSIS, AND NATIONAL SECURITY RS
STRATEGY THE BENEFTTS AND WORTH-WHILE ROLES FOR THESE LONG RANGE A
. DELIVERY SYSTEMS, (2) TO STMPLIFY THE PRESENTATTION OF THE TECHNTCAL 3
MILUTARY UTILITY ASPECTS OF THESE WEAPONS SO THAT THEY WILL BE WELL

UNDERSTOOD BY PEOPLE AT ALL LEVELS OF THE DECISTON MAKING PROCESS, S
AND (3) TO PROVE THE SCIENTTIFIC AND TECHNICAL FEASIBILITY OF THE WA
PHASE I EFFORT SO THAT 1T WTLL LEAD INTO PHASE (T. Sb o
N

N

SCTIENCE & ENGINEERING ASSOCS INC °
PO BOX 3722 PGPty
ALBUQUERQUE, NM 87190 .¢§,$
CONTRACT NUMBER: hyﬁ@
ROBERT L DuBOIS R
TUILE: e
NUCLEAR SURVIVABILUTY AWARENESS AND TRAINING e ]
TOP IC# 5 OFF ICE: DNA AR

O

THE INTENT OF DOD INSTRUCTION 4245.4, "ACQUTSITION OF NUCLEAR N
SURVTVAL SYSTEMS" IS TO PROVIDE FOR NUCLEAR SURVIVABILITY THROUGHOUT Wt

THE LTFE CYCLE OF WEAPON SY3TEMS WHTCH ARE REQUTRED TO SURVIVE THE °
EFFECTS OF NUCLEAR WEAPONS. ONE KEY TO TMPLEMENTING THIS INTENT (S AT
TO INSURE THAT ALL THE PEOPLE INVOLVED ARE FAMILTAR WITH THEIR RN
RESPONS[BILITTES TO IMPLEMENT AND PRESERVE TH(S SURVIVABILITY. THTS N
STUDY WILL PROVIDE THE FOUNDATTON FOR EFFECTIVE AND EFFICIENT AWARE-~ }gﬁéﬂ
NESS AND TRAINTNG COURSES. IT WILL [DENTTFY AND EVALUATE EXI[STING NS

=
'.' <
o

COURSES; DETERMINE THE TYPES OF AUDTENCES WHTCH NEED TRAINING;

RECOMMEND WHO SHOULD PROVIDE COURSES; AND SUGGEST COURSE CONTENTS. ,5;1

2

N0

SPARTA INC Hﬁh@

23293 S POINTE DR e

LAGUNA HTLLS, CA 92653 Vet

CONTRACT NUMBER: @

BURTON S CHAMBEP3 111 fﬁﬁﬁ*

TITLE: ey
LARGE 3~D ARCHITECTURE FOR PARALLEIL PROCESSORS ﬁh-

TOPIC# 1 OFF TCE: DNA v

WY
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THERE EXTYSTS A NEED FOR ANALYSTS OF NUCLEAR-WEAPON ENVIRONMENTS AND
THETR EFFECTS ON MILUTARY SYSTEMS. IMPROVEMENTS IN PERFORMANCE OF
COMPUTATTONAL TOOLS ARE NEEDED. HEREIN TN PRESENTED AN TINNOVATIVE
TDEA FOR PRODUCING SUCH AN TIMPROVEMENT; [T WILL TAKE ADVANTAGE OF
PARALLEL PROCESSORS. THE IMPORTANCE OF THIS WORK 1S TO DEMONSTRATE
AN APPROACH TO TMPROVE THE FIDELITY OF CALCULATIONS AND REDUCE THEIR
COSTS. THTS PROPOSAL ADDRESSES AN INNOVATION THAT CAN BE APPLIED TO
SOLVING THE NUMERTCAI DIFFERENCEING EQUATIONS THAT REPRESENT THE
DIFFERENT A, EQUATIONS OF FLUID FLOW PHENOMENA. THIS SOLUTION
SCHEME 1S EXPECTED TO HAVE WIDESPAREAD APPLTICABILITY TO BOTH EXISTING
AND FUTURE COMPUTER PROGRAMS (CODES). THE SAVINGS IN COMPUTER TIME,
WHEN USTNG THTS APPROACH WITH TYPICAL VECTOR PROCESSORS, WILL BE
QUITE SIGNTIFICANT. IT 1S THESE SAVING THAT ARE TMPORTANT AND RELE-
VANT. IF SUBSTANTTAL, THEY WILL, FOR EXAMPLE, ALLOW USE OF BETTER
CELL RESOLUTION THAT CAN, IN TURN, TIMPROVE SOLUTION ACCURACY.
FURTHER, AS DNA SHIFTS [TS WORK LOAD (ASSOCTATED WTTH SOLVING THEIR
COMPUTATIONAL FLUTID DYNAMICS PROBLEMS) TO COMPUTERS WITH ADVANCED
PARAT,LEL PROCESSING CAPABILITTES, THESE SAVINGS SHOULD INCREASE EVEN
FURTHER.

SUNOL SCTIENCES CORP

6400 VILLAGE PKWY

DUBLTING, CA 94568

CONTRACT NUMBER:

PATRICK S SPANGLER

TITLE:

A FAST AND STMPLE METHOD FOR COMPUTING THE EFFECTS OF
IMPULSE

TOPIC# 2 OFFTCE: DNA

AN ANALYTIC MODEL 1S DEVELOPED FOR COMPUTING THE BLOWOFF IMPULSE
DISTRTBUTTION ON SMALL BODIES. CORRELATIONS ARE MADE BETWEEN MODEL
PREDICTIONS AND UGT DATA. THE MODEL 1S SIMILAR IN PHYSICAL BASIS,
SPEED, AND SIMPLICITY TO THE BBAY FORMULATTON FOR ONE-DIMENS [ONAL
BLOWOFF TMPULSE. AN GT AND UGT EXPERTIMENT TECHNIQUE 1S DEVELOPED
SPECTF ICALLY TO SUBSTANTTATE THE TWO-DTMENSTONATL MODELS AND TO
PROVIDE DATA ON TWO-DIMENSIONAL BLOWOFF FROM SELECTED MATERIALS.

TECHNOLOGY DEVELOPMENT ASSOCS INC

992 OLD EAGLE SCHOOUL RD - STE 910

WAYNE, PA 19087

CONTRACT NUMBER:

DENISE A FOEDINGER

TITLE:

DEVELOPMENT OF A PERSONAL COMPUTER CODE FOR ENERGY DEP
ANALYSES

TOPIC# S OFFICE: DNA

N
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CONVENTIONAL NUCLEAR HARDENTING AND SURVIVABILITY COMPUTER CCULES ARE

CURRENTLY TIMPLEMENTED ON LARGE MATNFRAME COMPUTER SYSTEMS SUCH AS
THE CRAY, 1BM, AND THE VAX. TRANSFERRING THESE CODES TO A PERSONAL -

[P
-

i COMPUTER COULD PROVIDE A MUCH MORE EFFTCTENT OPERATING SYSTEM EN- QRS
8 VIRONMENT IN THAT STMPLE ENERGY DEPOSITION ANALYSES FOR EXAMPLE COULD Nt
i BE PERFORMED "ON-STTE" AND THE COSTS ASSOCTATED WITH FILE STORAGE ety
" AND TIME SHARTNG ON A MAINFRAME COMPUTER SYSTEM WOULD BE ELTMINATED. 3
, THE PROPOSED PHASE [ PROGRAM SHALI, DEVELOP AN ENERGY DEPOS['TION CODE ot
. WHICH CAN BE UTILIZED ON A PERSONAL COMPUTER. ®
: .. "i‘
h i
o TERRA TEK TNC 2000
W 400 WAKARA WY g
' SALT LAKE CITY, UT 84108 I lals
y CONTRACT NUMBER: °
u BENNTE G DiBONA AT
k) TITLE: ;ﬁﬁ;,
! THE EFFECT OF PRESHOCK LOADING ON THE RESPONSE OF NTS .
h TOPIC# 1 OFF ICE: DNA Ras
: oyt
\ PRESHOCKED PRECONDITIONING OF TUFF MAY OCCUR IN TWO MANNERS AT THE 75;
b NEVADA TEST S{TE. FIRST, THE MATERTAL [S "PRESHOCKED" TN A LINE- e
. OF-STGHT TYPE UNDERGROUND NUCLEAR TEST BY THE FIRST WAVE PASSAGE. AN
THE SECOND MANNER MAY OCCUR AS A RESULT OF AREAL SPACE LIMIUTATIONS £

o
B

! WHEN A SECOND EVEWT 1S SITED WITHIN A REGTON OF PRESHOCKED MATERTAL.

. UNDER CERTATN LOA -~UNLOADED CONDITIONS THE MATERTAL STRENGTH MAY BE S
) VERY MUCH REDUCED FOR SUBSEQUENT LOADING. A LARGE LOSS OF STRENGTH N
X DUE TO PRESHOCKING COULD STGNIFTCANTLY INFLUENCE THE EFFECTIVENESS A
' OF STEMMING AND CONTATINMENT. A TEST PROGRAM IS PROPOSED ON PROVIDE ;4i'
" FOR A BETTER UNDERSTANDING OF THE EFFECT OF PRELOADING (LOAD AND UN- N
Y LOAD) ON THE MTCROMECHANICS OF MATERTAL LOADING AND THE SUBSEQUENT o

MATERTAL RESPONSE. "*:“

ot TERRA TEK TINC

420 WAKARA WY

. SALT ULAKE CITY, UT 84108
CONTRACT NUMBER:

WILLTAM KLAUBER

) TITLE:

: UNDRAINED SHEAR BEHAVIOR OF SATURATED JOINTED ROCKS AT
CONDITTONS

4 TOPIC# 1 OFFICE: DNA
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SHEAR DISPLACEMENT ALONG ROCK MASS DISCONTINUITIES (JOINTS) UNDER v X
SATURATED, UNDRATNED CONDITIONS 1S ONE OF THE CRITICAL FAULURE MODES
FOR A DYNAMICALLY LOADED DEEP BASE STRUCTURE. THE FATLURE MODE HAS
NOT BEEN EXPERIMENTALLY STIMULATED FOR DEEP BASE CONDITIONS. THE COM-
BINED APPLICATION OF NORMAT, AND SHEAR STRESSES AT DYNAMTC RATES,
WITHOUT PORE PRESSURE DRATNAGE, IS LIKELY TO PRODUCE HIGH PORE PRES-
SURES FOR ANY OVERPRESSURE IN WHTCH THE JOTNT NORMAT. CLOSURE EXCEEDS
SHEAR-INDUCED NORMAIL DILATION. THTS SYNERGISTIC EFFECT OF STMUL-
TANEOUS SHEAR AND NORMAL LOADING WITHOUT DRAINAGE 1S IMPORTANT IN
ROCK TYPES CONSIDERED FOR SITING DEEP BASED STRUCTURES, SPECIFTCALLY
IN WEAK, POROUS ROCKS. THE OBJECTIVE OF THIS RESEARCH 1S TO INVESTI-
GATE PORE PRESSURE RELATED STRENGTH DEGRADATION AT AN APPROPRTATE
OVERPRESSURE LEVEL AND DYNAMIC RISE TIME OF INTEREST FOR DEEP BASTNG
TO PROVE FEASIBILITY FOR DETAILED DEFINITION OF THE PHENOMENON 1IN
PHASE T1. PHASE U EXPERTMENTAL WORK INVOLVES 24 SHEAR TESTS, WHICH
VARY DRATINAGE, STRATN RATE, ROCK TYPE, AND JOINT ROUGHNESS TO SCOPE
OUT THE FACTORS WHICH ARE CRITICAL FOR DYNAMIC, SATURATED SHEAR
STRENGTH.

UTD TNC

» (3
8220 RUSSELL RD ;,.:'5. f
ALEXANDRTA, VA 22309 e
CONTRACT NUMBER: e

<

DR EUGENE L FOSTER

|i
TITLE: NSt
TUNNEL HARDENTING THROUGH INNOVATIVE ROCK BOLTS AND SHO ®
TOPIC# 5 OFF TCE: DNA RO

o

Ly
b2
P

DEEP BASTING FACILITIES REQUIRE THAT STRUCTURES BE PROTECTED AGATNST
BLAST EFFECTS. ITNHERENT TN THUS NEED [S FOR THE TUNNEL SUPPORT
SYSTEM TO BE ECONOMTICALLY TNSTALLED AND CAPARBLE OF WIUTHSTANDING
OVERSTRESSES WHICH MAY REACH OR EXCEED 1 KTLOBAR. IN ORDER TO MORE
EFFICIENTLY HARDEN A STRUCTURE, THE SUPPORT SYSTEM SHOULD BE MADE
MORE DUCTILE SO THAT [T CAN UNDERGO DEFORMATION WHTLE RETATINING TS
ABILITY TO RESIST LOADING. ONCE CONCEPT FOR DEVELOPING THIS
DUCTILITY (S THE USE OF INNOVATIVE ROCK BOLTS AND SHOTCRETE I TNERS.
PATTERENED ROCK BOLTS AND SHOTCRETE ARE GENERALLY MORE ECONOMICAL
THAN MONOLITHtC CONRETE WITH FRANGTIBLE BACKPACKTNG, HOWEVER, TESTTNG
HAS LIMITED THEIR EFFECTIVENESS TO THE 1/4 KBAR RANGE. THEREFORE,
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: THE NEED EXISTS TO DEVELOP A ROCK BOLT - SHOTCRETE LINING SYSTEM ;
) WHTICH PROVIDES GREATER LEVELS OF HARDNESS BUT REMATINS MORE ECONOMICAT h*f&
THAN THE CAST-TIN-PLACE CONCRETE LINERS. THIS ANALYSTS WILL DEVELOP AN

THUS SYSTE}.

VISIDYNE TINC
10 CORPORATE PIL, - SO BEDFORD ST oty

. BURLTNGTON, MA 01803 20
, CONTRACT NUMBER: °®
] WILLIAM P REIDY iy

(P
¥ TITLE: Q¢&=
) IMPULSIVE COLD CATHODE PHOTOELECTRON ACCELERATOR ﬁ%ﬁg
e TOP IC# 2 OFF [CE: DNA Wi,
¥

THIS 1S A FEASIBILITY STUDY TO EVALUATE THE DEVELOPMENT OF A

i TECHNIQUE FOR RAPID DEPOSITION OF ENERGY IN THE UPPER ATMOSPHERE AT A
LEVELS COMPARABLE WITH MEGATON DETONATIONS AT 200 KTLOMETERS TO A
PROVIDE BASELINE DATA FOR PREDICTING INFRARED EMISSIONS FROM HTGH e
ALTITUDE NUCLEAR DETONATIONS. PREVIOUS MEASUREMENTS UTILIZED PULSES ARAR
OF ELECTRONS LASTING SEVERAL SECONDS. IN ORDER TO ACHIEVE HTGHER ®

’ ENERGY DEPOSITION PER UNTT VOLUME AND HIGHER TONTZATION LEVELS OVER haa

i A RANGE OF MEASUREMENT ALTITUDES AND TO MORE CLOSELY APPROXIMATE THE Ratnty
NUCLEAR CASE, PULSES WHICH ARE MUCH SHORTER IN TIME AND HIGHER IN Yol
POWER ARE NEEDED. UNDER THE PROPOSED PROJECT, THE TECHNICAL FEAST= Bty
BILITY OF AN TMPULSTIVE DEPOSTTION TECHNIQUE USING BEAMS OF ELECTRONS S
EMI{TTED FROM FLASHLAMP-DRIVEN PHOTOCATHODES WTLL BE ANALYZED AND e
DEMONSTRATED IN THE LABORATORY. A CONCEPTUAL DESTGN OF A SOUNDING N
ROCKET PAYLOAD WILL BE PREPARED. PRELIMTNARY ESTIMATES INDICATE THAT gy
THE STZE AND WEIGHT OF THE IMPULSIVE DEPOSTTION PAYLOAD ARE COM- i

PARABLE TO THE EXCEDE (1T PAYLOAD.

25

TOTAL NUMBER OF AWARDS:
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3C SYSTEMS INC

620 ARGYLE RD
WYNNEWOOD, PA 19096
CONTRACT NUMBER:
MURRAY KORNHAUSER

TITLE:
HIGH-GRAVITY STRUCTURE DURATION TESTS
TOPIC# 2 OFF I[CE:

INSTRUMENTATION OF HIGH-ACCELERATION STRUCTURES BEING TESTED TN LONG
DURATION SHOCK FACILITIES SUCH AS ATR GUNS AND LIGHT GAS GUNS ALWAYS
HAS BEEN EXTREMELY DIFFICULT BECAUSE OF THE GREAT DISTANCES THE TEST
ITEM MUST MOVE DURING THE TEST. A SHORT-DURATION, HUGH-ACCELERATTON
SHOCK TESTER IS UNDER DEVEULOPMENT, AND THE TEST ITEM MOTIONS OF LESS
THAN STX INCHES WILL PERMIT HARD-WIRE INSTRUMENTATION FOR MONTTORING
STRESSES, STRAINS AND COMPONENT PERFORMANCE DURING AND AFTER THE
LOADING PERIOD. HOWEVER, CONCERNS HAVE BEEN EXPRESSED THAT ONE SHORT
DURATION PULSE DOES NOT STMULATE THE GUN LAUNCHING PROFILE (THEREBY
PRODUCING A DIFFERENT STRUCTURAL RESPONSE OR AMPLIFICATION FACTOR),
AND THAT THERE MAY NOT BE ENOUGH KINETIC ENERGY TN THE SHORT DURATTION
TEST TO PRODUCE LARGE STRATIN FAILURES WHEN YTELD STRENGTHS HAVE BEEN
EXCEEDED. TESTS OF HUGH-ACCELERATTION TNSTRUMENTED STRUCTURES ARE
BETNG PERFORMED WITH THE SHORT DURATTON SHOCK TESTER AND WITH GUNS
UNDER CONDITIONS THAT MORE NEARLY STMULATE LAUNCHING PROFILES.
TESTTING AND ANALYSTS PROCEDURES ALSO ARE BEING DEVELOPED FOR FUTURE

EMPLOYMENT OF THE SHORT DURATION TESTER TN DEVELOPING KINETIC ENERGY
STRUCTURES.

ACCELERATED TECHNOLOGY 1INC

1852 CENTURY PL - STE 130

ATLANTA, GA 30345

CONTRACT NUMBER:

ROD PRICE

TITLE:

SIGNATL PROCESSING TECHNTIQUE FOR OPTTICAL TARGET DISCRIM
TOPIC# 3 OFF ICE:

IN MANY CTVILTAN AND MILITARY APPLICATIONS OF INFRARED SENSORS, THERE
1S A NEED TO BE ABLE TO CLASSIFY OBJECTS IN THE SENSOR'S FIELD OF

Mo X i [ e 25 W
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VISION AND DISCRIMINATE BETWEEN THEM. THE INFORMATIONAL NEEDS OF
DISCRIMINATION SYSTEMS SEEM TO HAVE SHIFTED WITH THE USE OF PASSIVE
SENSORS. UNLTKE RADAR SIGNALS, SIGNALS FROM PASSIVE SENSORS ARE
BASTCALLY NONPERTIODIC; THUS, TNFORMATION IS NOT EASILY EXTRACTED FROM
THE FREQUENCY DOMAIN. THUS MAY MAKE TRADIUTIONAL SAMPLING
ANALOG-TO-DIGITAL SIGNAL CONVERTERS TINEFFICIENT. AN TNNOVATIVE
APPROACH TO ANALOG-TO-DIGITAL STGNAL CONVERSION TS BEING INVESTIGATED
THAT APPEARS VERY PROMISING WHEN USED WITH PASSIVE SENSOR SYSTEMS, FOR
EXAMPLE, INFRARED CAMERAS. SUCH AN APPROACH WOULD GENERATE BETTER
INFORMATION FOR DISCRIMINATION ALGORITHMS, TMPROVE THE DUSCRIMINATION
PROCESS, AND USE LESS COMPLICATED CTIRCUITRY. MANY CIVILIAN
APPLICATIONS OF SENSOR SYSTEMS HAVE THE NEED FOR DISCRIMINATION
SYSTEMS THAT ARE STMILAR TO THOSE USED TN MILITARY APPLTICATIONS.
AUTOMATED DISCRIMINATION TS USED IN BLOOD CELI, COUNTERS, NUCLEAR
MAGNETIC RESONANCE SYSTEMS AND OTHER FORMS OF MEDTICAL DTAGNOSTIC
TMAGING. DISCRIMINATION AND OBJECT RECOGNITION ALSO PLAY A LARGE ROLE
IN AREAS LIKE ROBOT VISTON, INDUSTRIAIL, PROCESS CONTROf, AND AUTOMATED
QUALITY CONTROL.

ADELPHT TECHNOLOGY 1INC

532 EMERSON ST

PALO ALTO, CA 94301

CONTRACT NUMBER:

MELVIN A PIESTRUP

TITLE:

X-RAY FREE ELECTRON LASER LOADED WITH PERIODIC DIELECT
TOPTIC# 1 OFF ICE:

IN A CONVENTIONATL, FREE ELECTRON LASER (FEL), THE SIGNAL-GAIN DOES NOT
IMPROVE WTITH SHORTER WAVELENGTH, AND EXCESSIVELY LONG WIGGLERS AND
HIGH CURRENTS ARE NEEDED TO OBTATN SUFFICIENT GAINS FOR OPERATION. A
FREE ELECTRON LASER THAT UTILTZES A PERTODTC DIELECTRIC TO COUPLE THE
ELECTROMAGNETIC RADIATION TO THE ELECTRONS OFFERS AN ALTERNATIVE
METHOD FOR SHORT WAVELENGTH OPERATION. AMPLIFICATION OF X-RAYS TN A
PERTODIC MEDIUM BY AN ELECTRON BEAM TN A PERTODIC, TRANSVERSE, STATIC
MAGNETIC FIELD IS BEING INVESTIGATED. BOTH EXPERIMENTAL AND
THEORETUICAL RESULTS SHOW THAT SUCH A DEVICE 1S POSSIBLE. TOADING A
FREE-ELECTRON LASER WITH A PERTIODIC DIELECTRIC MODIF[ES THE PHASE
MATCHING CONDITYON WHILE THE SMALL STGNAT GATN EXPRESSTON REMAINS THE

639
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SAME WHEN WRTTTEN TN THE APPROPRTATE FORM. THIS PCRMITS A WIDER
PARAMETER SELECTION THAN THE VACUUM FEL AND PROVIDES FOR THE
POSSIBILITY OF SHORTER WAVELENGTH OPERATION. THE DEVICE 1S A
HYBRIDIZATION OF THE FEL AND THE STTMULATED-TRANSITION~-RADTATTION
LASER. SCATTERING OF THE ELECTRONS AND PHOTON ABSORPTION BY THE
PERTODIC MEDIUM LIMITS THE INTERACTION LENGTH, BUT CALLULATED GATINS
ARE STILIL HTIGH ENOUGH FOR OSCILLATION. THE RESULTING X~RAY TLASER
WOULD BE EXTREMELY USEFUL. ALSO IN SUCH DIVERSE APPLICATIONS AS
DTAGNOSTIC MEDICINE, SUBMTCRON TTTHOGRAPHY, AND X-RAY MICROSCOPY.

ADROTIT SYSTEMS TNC
809 N ROYAL ST
ALEXANDRTA, VA 22314
CONTRACT NUMBER:
DAVID OBERG

. oy o e i A

hy TITLE:

L DTIRECTED ENERGY SYSTEM POINTING THROUGH GEOSYNCRONOUS
iy SATELLITE INTERFEROMETRY

! TOPIC# 1 OFFICE:

CURRENT STUDIES CONCENTRATE ON GLOBAL POSITIONING SYSTEM (GPS) AS A
SPACECRAFT ATTIUTUDE DETERMINATION TOOL. TWO GPS ANTENNAS RECEIVING
THE SAME STGNAL CAN COMPARE THEIR RELATIVE PHASES TC DETERMINE THE
ANGLE BETWEEN THE TWO ANTENNAS AND THE GPS SATELLITE. BY COMPUTTING
THE ANGLE TO THREE OR MORE SATELLITES, THE COMPLETE INERTIAL
ORTENTAT{ON MAY BE DETERMINED. APPLYING ADVANCES 1IN GPS
INTERFEROMETRY TO PRECISTON POINTING OF DIRECTED ENERGY SYSTEMS
LOCATED TN SPACECRAFT IS BETING INVESTTGATED. BY MEASURING THE
ORIENTATION OF THE LASER TITSELF, MANY ERROR SOURCES SUCH AS GYROS,
STAR TRACKERS, HORTZON SENSORS, GTMBAL PICK-OFFS, DEPLOYMENT
MISALIGNMENT, AND STRUCTURAT BENDING MAY BE ELIMINATED OR REDUCED.
THE RESULTING IMPROVEMENT 1IN POTNTING ACCURACY DIRECTLY TMPROVES THE
CHANCES OF HITTING AND DESTROYING THE TARGET, AND THUS TMPROVES THE
UTILITY OF SPACE-BASED BALLISTI(C MISSTLE DEFENSE SYSTEMS. THE STUDY
INCLUDES CONCEPT DEVELOPMENT, ERROR BUDGETING, AND TRADE-OFF ANALYSTS.

ADVANCED COMPOSITE PRODUCTS INC
21 COMMERCE DR

NORTH BRANFORD, CT 06471
CONTRACT NUMBER:

I DAVID MAASS

f  TITLE:
THEMOPLAST[C COMPOSITES FOR LONG TERM SPACE APPLICATIO
TOPIC# 13 OFF [CE:

l
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SUBMITTED BY

THERMOPLASTIC COMPOSITE (TPC) MATERTALS OFFER SEVERAL BENEFITS FOR

LONG-TERM SPACE APPLTCATIONS. THEY ARE MORE RESISTANT THAN ?aWQ
R STATE-OF-THE~-ART GRAPHITE/EPOXY TOQ THERMAT, CYCLING INDUCED iy
H MIRCOCRACKS, RADVATTON DAMAGE, IMPACT DAMAGE, AND DELAMINATION. Qqﬁ-
; FURTHERMORE, TPC'S CAN BE CONVENUENTLY AND DIRECTLY PLATED WITH METALS ?chg
' SUCH AS GOLD TO FORM PROTECTIVE BARRTERS AND CAN PROVIDE BETTER ?ﬁhs

PASSIVE DAMPING THAN THERMOSETS LIKE GRAPHITE/EPOXY. A SUITABLE

THERMOPTLASTTC RESIN 1S BEING SELECTED AND COMBTINED WITH HTGH MODULUS o
. GRAPHITE TN A NOVEL MANNER. THE RESULTING TPC MATERIAL IS BEING X
PLATED AND THEN CHARACTERIZED FOR THERMAL, PHYSTCAL AND MECHANICAL ;Jpgf
PROPERTTES. A REPRESENTATIVE TUBULAR SECTION 1S BEING FABRICATED AND ¢N¢§
PLATED AS A DEMONSTRATION OF THE MANUFACTURTNG METHODS SUITED FOR ‘Nﬂév
THESE MATERTALS. MANY OF THE PROPERTY IMPROVEMENTS INHERENT IN A TPC Lbe!
STRUCTURE LEAD 'TO ENHANCED RELTABILITY. RELIABLE STRUCTURES WITH LONG :.
LIVES ARE ABSOLUTELY ESSENTTAL IF MAJOR DEFENSIVE WEAPONS SYSTEMS ARE ot {
: TO BE MOUNTED ON THESE SPACE TRUSS STRUCTURES. 1IN ADDITION, LIFE Soale
3 CYCLE COSTS ARE LIKELY TO BE FAR LOWER BECAUSE OF REDUCED MAINTENACE iy
: REQUTRED FOR THIS KIND OF MATERTAL (AND ASSOCTATED COST OF ON-ORBIT rﬁ?ﬂ
REFURB ISHMENT) . AXNT

ADVANCED COMPOSITE PRODUCTS 1INC

¢ 21 COMMERCE DR :...:,:.Q.
‘ NORTH BRANFORD, CT 06471 el
CONTRACT NUMBER: Ny
DAVID MAASS °
TITLE: i
JOINTS DESTGN AND SCALTNG FOR LARGE SPACE-BASED STRUCT e

TOPICH# 12 OFFT1CE:

) A FIRM UNDERSTANDING OF THE SCALING RELATTUONSHIPS OF SPACE TRUSS
[ JOINTS TNCREASES THE CONFIDENCE LEVEIL TN SUBSCALE GROUND TESTING ﬁ'jﬂ
2

CURRENTLY PLANNED FOR ENGINEERTNG DEVELOPMENT AND QUALTFICATION OF
LARGE SPACE STRUCTURES. USE OF SCALE MODELS SIGNIFICANTLY REDUCES

: DEVELOPMENT AND QUALTFTICATION EXPENSE AND LEAD TIME ASSOCTATED WITH % ‘

‘B THESE KINDS OF LARGE TRUSS STRUCTURES. TO ADDRESS THIS [SSUE, THE &RK“
INFLUENCE OF SEVERAL KEY VARTABLES ON THE SCALING PHENOMONA OF JOINTS ®
FOR LIGHTWETGHT TUBULAR TRUSS STRUCTURES IS BEING DERIVED THROUGH N &
EMPTIRTCAL TESTING. THE VARIABLES INCLUDE SCALE FACTOR, JOINT FIT h(*:
TOLERANCES, AND THE I[NFLUENCE OF THE JOINT MATERTAL. JOINT Yy
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PERFORMANCE 1S BEING CHARACTERTZED STATICALLY AND DYNAMICALLY. THE
DEVELOPMENT OF AN INJECTION-MOLDED THERMOPLASTIC COMPOSITE FITTING
COULD TMPROVE STRUCTURA(l, PERFORMANCE WHILE POTENTIALLY REDUCING UNIT
: COST SUBSTANTIALLY. TO ADDRESS THIS SECOND ISSUE, PRELIMINARY

k COMPARATIVE DATA 1S BEING PROVIDED ON THE PERFORMANCE OF A

CHOPPED-F IBER RETINFORCED INJECTION MOLDING COMPOUND FOR USE AS A SPACE
TRUSS JOINT MATERIAT,. THIS THERMOPLASTIC COMPOSITE MATERTAL OFFERS
SEVERAL IMPORTANT BENEFITS IN THTS APPLICATION: PRECISION TOLERANCES
AND UNIT-TO-UNIT REPEATABILITY, REDUCED THERMAUL MISMATCH WITH MATING
COMPOSITE TUBES, LOWER WEIGHT AND DRAMATICALLY REDUCED RECURRING
COSsTS.

ADVANCED MATERTALS CORP
4400 FIFTH AVE
» PITTSBURGH, PA 15213
X CONTRACT NUMBER:
S G SANKAR
TITLE:
LOW~-COST LIGHTWEIGHT HIGH TORQUE MOTORS FOR APPLICATTIO
WIDE TEMPERATURE RANGE
TOPIC# 6 OFFICE:

TRON-BASED RARE EARTH-BORON PERMANENT MAGNETS Of THE COMPOSTTION
F214Nd2B WHICH WERE DTSCOVERED SEVERAL YEARS AGO POSSESS MAGNETIC
ENERGY PRODUCTS EXCEEDING 40 MGOE. THE OPPORTUNITY EXUSTS TO DESIGN A
SYNCHRONOUS MOTOR WITH SUCH PERMANENT MAGNET MATERTALS. SINCE THE
WEIGHT OF A MOTOR 1S (NVERSELY PROPORTIONAIL TO THE ENERGY PRODUCT OF
THE MAGNET, IT 1S CLEAR THAT MOTORS DESTIGNED FROM SUCH HIGH ENERGY
PERMANENT MAGNETS ARE EXPECTED TO BE SMALLER IN SIZE AND TO POSSESS
HTIGH TORQUE. SUCH MOTORS ARE USEFUL FOR SEVERAIL SPACE APPLICATIONS,
SUCH AS IN OPERATING BEAM CONTRO!, EQUTPMENT, TRACKING AND POINTING
WEAPONS, POSITIONING MTRRORS AND POWER GENERATION., THE MOST POPULAR
OF THESE PERMANENT MAGNETS MADE OF I[RON~NEODYMTUM~-BORON RECENTLY HAS
BEEN SHOWN TO BE LESS USEFUL FOR SPACE APPLICATIONS DUE TO I[TS
SUSCEPTIBILTTY TO RADTATION DAMAGE AS WELL AS TTS ANOMALOUS BEHAVIOR
AT LOW TEMPERATURES. THE POTENTTAL IS BEING EXAMINED OF
TRON-COBALT-PRASEODYMTUM-BORON MAGNETS FOR MOTOR DESIGN. THIS
MATERTAUL POSSESS MAGNETIC PROPERTTES SUPERIOR TO TRON-NEODYMTUM-~BORON
ALT,0YS TN THAT 1T DOES NOT EXHTBIT ANY ANOMALY AT TOW TEMPERATURES.
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THESE MAGNETS ARE BEING FABRICATED WITH THEIR SURFACE PASSIVATED WITH
A LAYER OF BORON NITRIDE TO REDUCE POTENTTAL CHFMICAT, CORROSTION AND
INCREASE WEAR LTIFE. A COMPACT, HIGH TORQUE MOTOR WITH SUCH A MAGNET
1S BEING DESIGNED.

ADVANCED MATERTALS TESTING CO

PO BOX 50726

PHOEN1Z, AZ 85076

CONTRACT NUMBER:

LONNTE J LUCAS

TITLE:

LASER INTERFERCMETRIC STRAIN GAGE FOR HIGH TEMPERATURE
MATERTALS TESTING

TOPTIC# 13 OFF [CE:

A LASER-BASED INSTRUMENT IS BEING DEVELOPED FOR MEASURTING STRAIN AT
TEMPERATURES UP TO 4,000F ON CERAMTIC AND CARBON COMPOSITE MATERTALS.
THE METHOD RELICS ON REFLECTIVE INTERFERENCE OF LASER LIGHT FROM
PYRAMID SHAPED INDENTATTONS OR PROTRUSIONS ON THE SPECTMEN SURFACE.
METHODS ARE BEING DEVELOPED FOR MATINTAINING THE REFLECTIVITY OF THE
SPECTIMEN SURFACE OVER THE ACTIVE GAGE LENGTH. BOTH CONVENTTONAL AND
NEW TIDEAS ARE BEING USED TO INSURE A HTGH PROBABILITY OF SUCCESS.
CONVENT TONAL APPROACHES TINCLUDE INDENTATION OF THE CERAMIC SURFACE
OXTDE LAYER, AND INDENTATION OF SMALL REFRACTORY TABS WHICH ARE BONDED
TC THE SAMPLE. A MORE AGGRESSTIVE, TNNOVATIVE APPROACH I[S USING
CHEMTICAL VAPOR DEPOSITION TO FORM PYRAMID SHAPED CERAMIC CRYSTALS ON
THE SPECIMEN SURFACE FROM WHICH LASER TLTGHT CAN BE REFLECTED. LATER
EFFORTS WOULD BE DIRECTED TOWARDS TMPROVED ELECTRO-OPTICAL PROCESSING
OF INTERFERENCE PATTERNS AND DEVELOPMENT OF A COMMERCTALLY AVAILABLE
GAGE. THE ABILITY TO MEASURE DYNAMTIC STRATINS AT TEMPERATURES UP TO
4,000F WOULD PROVIDE A VALUABLE TOOL FOR UNDERSTANDING FATLURE
MECHANTSMS AND DEVEULOP [NG DESTGN STRATEGTES FOR NON-METALLIC
MATERTALS. THE ACCURATE DETERMINATION OF PROPERTIES FOR CERAMIC AND
CARBON COMPOSITES TS ESSENTTAf, FOR MANY ADVANCED DEFENSE APPLICATIONS.

ADVANCED RESEARCH & APPLTICATIONS CORP

425 LAKESTDE DR

SUNNYVALE, CA 94086

CONTRACT NUMBER:

L J PALKUTI

TITLE:

IMPROVED HOT-ELECTRON RELIABILITY FOR LARGE~SCALE TINTE
CIRCUITS BY WAFER-LEVEL TRRADTATION TESTING

TOPIC# 14 OFFICE:
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A REAT, TIME RELTABILITY SCREENTNG TECHNIQUE 1S BEING DEVELOPED FOR
HOT-CARRTER DEGRADATION IN SUBMICRON VLST DEVICES USING WAFER-LEVEL
X~-RAY TRRADTATION. SUCH A CONCEPT WOULD ALLOW THE PREDICTION OF VLSI
LIFETTME BASED ON THE MEASUREMENT OF SUBSTRATE CURRENT AND TOTAL-DOSE
INDUCED TINTERFACE STATE FORMATTON RATHER THAN THE UONG-TERM VOLTAGE
STRESSING TESTING TECHNIQUE. BENEFITS OF THIS CONCEPT INCLUDE THE
RAPTD TURNAROUND DEVICE LTFETIME EVALUATION AT THE WAFER STAGE AS WELL
AS A QUANTITATIVE PROCESS MONITORTNG TOOL FOR THE DEVELOPMENT OF NEW
SUBMTICRON VLST CIRCUITS. ACTIVITIES BEING UNDERTAKEN INCLUDE THE
DEFINITION AND COMPUTER EXTRACTTION OF CRITICAL DEVICE PARAMETERS
RELATED TO HOT-CARRIER PREDICTION BY TOTAL-DOSE TRRADTATION; A
CORRELATION TEST TO ESTABLISH RADTATION TESTING AS A RELTABLE TOOL FOR
THE DEVELOPMENT AND MONITORING OF HOT-CARRTIER HARD PROCESSES; AND AN
EXPERTIMENTA!, DEMONSTRATION OF PREDICTION OF HOT-CARRTER LIFETIMES BY
TOTAL-DOSE TRRADTATTION AND SUBSTRATE CURRENT MEASUREMENTS. A
SUCCESSFUL PROJECT WOULD PROVIDE THE BENEFIT OF A COST-EFFECTIVE AND
TIME-EFFECTIVE MEANS OF MONITORING THE RELUIABILTITY OF SUBMICRON VLST
CIRCUITS AS (1 RELATES TO HOT-CARRTER DEGRALATION. BY ESTABULISHING A
LINK BETWEEN RADTATION HARDNESS AND HOT~CARRTER HARDNESS, TWO
DIFFICULT TECHNOLOGY TASKS CAN BE REDUCED TO ONE.

ADVANCED SYSTEM TECHNOLOGIES TNC
12200 E BRTARWOOD AVE - STE 260
ENGLEWOOD, CO 90112

CONTRACT NUMBER:

GEORGE [, XRASOVEC

TITLE:

PREDTCTING SATELLITE-TO-SATELLITE
TOPTC# 10 OFF ICE:

VISIBILITY PERTODS

TECHNTQUES HAVE EXISTED FOR DECADES THAT PREDICT WHEN A SATELLITE 1S
IN VIEW OF A GROUND STATION OR ANOTHER SATELLITE. HOWEVER, THESE
TECHNIQUES HAVE NEVER BEEN TRULY OPTIMYZED IN TERMS OF PERFORMANCE AND
RELTABTLITY. TWO KEY OBJECTIVES ARE BEING IDENTIFTED THAT MUST BE
SATISFTED TO SHOW FEASIBILITY OF AN TMPROVED GENERAI TECHNTQUE
APPLTCABLE TO ELLIPTICAL ORBITS: THAT THE STMPLER PROBLEM FOR
NEAR-CTRCULLAR ORBITS CAN BE IMPROVED BY AN ORDER OF MAGNITUDE 1S BEING
DEMONSTRATED, AND THAT THE FREQUENCY OF THE GENERAL VISIBILITY
FUNCTION 1S ETTHER GLOBALLY BOUNDED OR LOCALLY PREDICTABLE IS BEING
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PROVEN. THIS TINVESTIGATION IS ADDRESSING THESE TECHNICAL OBJECTTVES ﬁgﬂg
BY DERIVING AND ANALYZING NOVEL MATHEMATICAL FORMULATIONS OF THE “Hkﬁ
VISIBILITY PROBLEM, AND VERIFYING THETR PERFORMANCE AND RELTIABILITY DT
THROUGH THE DEVELOPMENT AND EXERCTSE OF A VISIBILITY TEST BED. - X
BECAUSE THERE EXTSTS A NEED FOR FREQUENT PREDTCTION OF SATELLITE Jﬁ!
VISIBILITY PERIODS, A SUBSTANTTAL REDUCTION OF APPROXIMATELY 250 &}Q¢
- MILLTON FLOATING POINT OPERATTIONS PER SECOND TS ANTTICIPATED IN BATTLE ﬁﬁ.é
MANAGEMENT PROCESSING ALONE. THIS WILL PERMIT COMPUTERS TO BE SMALLER §Qﬂy
WHILE ACCOMPLISHING THE SAME TASKS, OR PERMIT THE REALLOCATION OF SO
- EXCESS CAPACITY TO OTHER CRITTCAL FUNCTIONS. o
"i';.";.i
fhons
ADVANCED TECHNOLOGY MATERI[ALS INC '3*ﬁ$
520-B DANBURY RD Mﬁﬁw
NEW MTLFORD, CT 06776 il
CONTRACT NUMBER: [
DR DUNCAN W BROWN _Z?g}
TITLE: ¥ w
ORGANOMETALLTC VAPOR PHASE EPITAXTAL GROWTH OF InP AND jﬁbo
USTNG HYDRTOE SOURCES (ASH3 AND PH3) e
TOPTIC# 14 OFF ICE: ey
o
, e
: A MAJOR PROBLEM HINDERING DEVELOPMENT OF ORGANOMETALLIC VAPOR PHASE D E‘
‘ EPITAXTAL (OMVPE) TECHNTQUES FOR GROWING [TIT/V SEMICONDUCTORS IS THE '#ﬁﬂﬁ
USE OF THE GROUP V HYDRIDE SOURCES, ARSINE AND PHOSPHINE. U3E OF -d&@
THESE HIGHLY TOXTC, FLAMMABLE MATERTALS CONTATNED UNDER HTGH PRESSURE e
IN STEEL CYLINDERS REQUTRES INSTALLATION OF EXPENSIVE SAFETY EQUUPMENT
AND TN SOME LOCATIONS HAS PRECLUDED APPLTICATION OF OMVPE TECHNI[QUES. 0T
‘ THE GROUP V HYDRIDES ARE PROVEN SOURCES OF WATER AND OXYGEN NN
; CONTAMINATTION. THETIR HIGH PYROLYSTS TEMPERATURES CAUSE PROBLEMS SUCH ,\qhﬁ
' AS INABILITY TO CONTROL THE AS/P RATTIO IN ALLOYS CONTATINING BOTH .*‘ﬂh
ELEMENTS. SAFER GROUP V TLIQUTD SOURCE REAGENTS ARE BEING [DENTIFTED !
AND THESE NEW SOURCES USED TO [MPROVE THE OMVPE GROWTH PROCESS. o
SUCCESSFUL RESULTS OF THTS STUDY WOULD HAVE BROAD APPLICATION TN THE TR
PREPARATION OF COMPOUND SEMICONDUCTOR DEVICES. '{ﬁ&
R
(‘.f |‘q.l.
’ AERODYNE PRODUCTS CORP e
’ 76 TREBLE COVE RD R
NORTH BILLERTCA, MA 01862 .
! CONTRACT NUMBER: q&QE
X KURT D ANNEN :w
‘ TITLE: A Y
HIGH TEMPERATURE THERMAL STORAGE CONCEPTS FOR CONT INUO %iy*
SOLAR SPACE POWER SYSTEM OPERATION [Na%
TOPIC# 5 OFF ICE: s
o
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THERMAL ENERGY STORAGE FOR SOLAR SPACE POWER SYSTEMS 1S AMONG THE MOST

ATTRACTIVE FORMS OF ENERGY STORAGE BECAUSE OF HTIGH ENERGY DENSI(TITES

ATTAINABLE WITH HIGH LATENT HEAT MATERTALS. HOWEVER, MATERTALS HAVING e
THE HIGHEST CLATENT HEAT, SUCH AS ST AND S1-8 EUTECTIC, ARE ALSO '

DIFFICULT TO CONTAIN DUE TO THE REACTIVE NATURE OF THEIR LIQUID Bgf,'
PHASES. USE OF THESE ADVANCED THERMAL STORAGE MATERTALS, THEREFORE, ’z?v
REQUTRES TNNOVATIVE CONCEPTS TO OVERCOME THIS PROBLEM. THERMAL iy

STORAGE APPROACHES ARE BEING TINVESTUGATED BASED ON THE CONCEPT OF

CONTROLLING THE LTIQUID-SOLID INTERFACE OF THE THERMAT, STORAGE MEDTUM @
SO THAT THE LIQUID PHASE T[S NEVER IN CONTACT WITH THE HEAT TRANSFER
PASSAGES. TWO-DIMENSTONAL, TIME-DEPENDENT HEAT TRANSFER AND FLUID
DYNAMICS MODELS ARE BEING USED TO EVALUTE THE THERMAL PERFORMANCE OF
SOLAR RECEIVER/THERMAT, STORAGE CONCEPTS AND THE STABTILITY AND

CONTROLLABI[LITY OF THE LIQUID-SOLID INTERFACE. THE DESIGN e
INVESTIGATION OF THE CONCEPTS TS ALSO ADDRESSING TISSUES OF CONTROL OF °
THiE i, LQUID FREE SURFACE, THERMAI, EXPANSION DIFFERENCES BETWEEN THE [xiﬁ
THERMAL STORAGE MATERI[AI, AND THE HEAT TRANSFER PASSAGE MATERTAL, AND ,
INTERACTION BETWEEN THE SOLAR RECETIVER/THERMAL STORAGE UNTT AND THE o
BRAYTON CYCLE UNIT. A HIGH PERFORMANCE, LOW WEIGHT, HIGH RELTABILITY y§
THERMAL STORAGE SYSTEM FOR SPACE POWER WOULD ENHANCE THE ECONOMIC N
VIABILITY OF COMMERTCAI, USES OF THE SPACE STATTON.

:\-I\-‘

N
AERODYNE RESEARCH TNC % '
45 MANNING RD o
BILLERTCA, MA 01821
CONTRACT NUMBER: e
DR ROGER S PUTNAM N
TITLE: N
PULSE RECORDED HOLOGRAPHIC FILTERS FOR PRECISE SENSOR wgﬁ;
TOPIC# 8 OFF ICE: %ﬁ;h

el
PROTECTION OF OPTICAL SENSORS 1S NECESSARY FROM COUNTERMEASURES SUCH -
AS DAMAGING HIGH PULSE ENERGY OPTTICAL INPUT AND LOW POWER BUT h@?ﬁ_
CONT INUOUS OPTICAL NOTSE. POWERFUL LASER SCATTER FROM UNKNOWN - WA
PARTICULATE MATTER AND DEBRIS ALSO CAN ENDANGER THESE SENSORS AS A S
RESULT OF USING THE SYSTEM'S OWN ON-BOARD BEAM WEAPONS. USE OF E”I*
OPTTCAL NOTCH FTILTERS AT I,IKELY WAVELENGTHS [S ONE PROTECT [ON OO

TECHNIQUE. HOLOGRAPHTC FTLTERS CAN PROTECT THE SENSORS AT VARIOUS
WAVELENGTHS AND TN DIFFERENT CHOSEN DTRECTUIONS STMIJLTANEOUSLY.

[ &

e N e e Lt A a % " M e n e o e e . . ;*;5 >

[ '“‘)’ "'.- ")“'5 A L e St A TP A Lt A A \-,'“,r-"".“ "‘.f.(‘-r"‘ e T A
.. [ X A 5 '\ .\ ' N o N B 1 A M N N N .

W My A

®. .87 0% W A% () . B K Nl ¥ X



SMALL BUSTNESS INNOVATTON RESEARCH (SBTR) PROGRAM - PHASE 1 PAGE
BY SERVICE
FISCAL YEAR 1987
SDIO

SUBMITTED BY

- - — -

OBTAINING THE EXTREME REJECTION DESTRED AND THE PROPER BANDPASS
BEHAVTIOR DEMANDS THE USE OF THICK HOLOGRAMS. THESE THICK HOLOGRAMS,
HOWEVER, SUFFER FROM A NONUNIFORMITY THAT RESULTS FROM FEEDBACK
INFLUENCE OF THE PARTLY EXPOSED HOLOGRAM ON THE RECORDING UASER BEAMS.
A NEW PULSED EXPOSURE TECHNIQUE FOR PREPARTING HOLOGRAPHTIC FILTERS
WITH GREATER UNTUFORMTITY AND CONTROI, THROUGHOUT THETR VOLUME TS BETING
INVESTIGATED THAT WOULD PRODUCE A NARROWER OPTICAL NOTCH FILTER WITH
GREATER ATTENUATUON AND A MORE EFFICIENT (USE OF THE PHOTOSENSITIVE
MEDIUM. THE SUCCESSFUL DEMONSTRATION OF THUS TECHNIQUE WILL ALLOW
HOLOGRAPHIC ELEMENTS INCLUDING BOTH FILTERS AND LENSES TO BE
SYNTHESTZED WITH MUCH GREATER CONTROIL,. TIMPROVED SENSOR PROTECTION
WOULD RESULT INCLUDTNG SHARP LASER LINE REJECTTON WITH REDUCED
PASSBAND ATTENUATION AND SCATTER IN THESE COMPLEX HOUOGRAPHIC LENSES.

ALABAMA CRYOGENTC ENGINEERTNG TINC
PO BOX 2451

HUNTSVILLE, AL 35804

CONTRACT NUMBER:

DR JOHN B HENDRICKS

TITLE:
CRYOCOOLER FOR SPACE-BASED LONG WAVELENGTH TNFRARED SE
TOPIC# 3 OFF ICE:

LONG WAVELENGTH TNFRARED (LWTR) SENSORS ARE BECOMING TNCREASTINGLY
TMPORTANT. FOR MISSILE TRACKING, TARGETS ARE [NHERENTLY "COLD" AND
THUS REQUIRE LONG WAVELENGTH DETECTOR SYSTEMS. THERE 1S A NEED TO
DEVELOP A CRYOCOOLER SYSTEM THAT CAN OPERATE UNATTENDED FO! LONG
PERTODS 1IN SPACE BLTWEEN 20K AND 4K, THUS OPENING THE POSSTIBILITY OF
OPERATIVE LWTIR SENSORS IN THE 10 TO 140 MTCROMETER RANGE. MATERTALS
SUCH AS HgCdTe CAN OPERATE OUT TO WAVELENGTHS OF 10 MTICROMETERS
OPERATING AT 80K. DOPED Ge MATERTANLS CAN OPERATE OVER THE 10-100 UM
BAND, BUT MUST BE COOLED TO FROM 4K TO 30K, DEPENDING ON THE MATERTAL
AND WAVELENGTH. THIS ADDITIONAL COOLING 1S A SEVERE DRAWBACK AS THE
CURRENT COOLING TECHNOLOGY DOES NOT EXTEND BELOW 80K. TO EXTEND
BEYOND THIS WAVELENGTH, COLDER OPERATING TEMPERATURES ARE REQUTRED.
THIS TINVESTIGATTION COVERS A CRYOCOOLER STAGE THAT CAN OPERATE OUT TO
4K, THEREBY MAKING AVATLABLE MANY USEFUL. TNFRARED DETECTOR MATERTALS.
IN ADDITION TO BEING SPACE COMPATIBLE AND CAPABLE OF LONG LIFETIME
OPERATTION WITH NO MATNTENANCE, THE REFRIGERATION APPROACH IN SUCH A

3 oW " v, 3y % Tl T W T AT A T TR AT e T T AT APy s M e e s e
R c,.'o!:'n'. -‘.h,.h'."'!h,.k .'1 WLyt PO S N Tty ‘--1-"’ ﬁ.’."‘s" --'. Nl (T RN

U i Lt g hY)

PrL
XX XA

F 2
2

.?h
2

[

{
”

¢ 8

S g"’

.'7
g
g

I'd
s
>

LIS I
7
@,

¢

o
X
. = --

&N

LA
s
SARY



SMALL BUSINESS TNNOVATION RESEARCH (SBTIR) PROGRAM - PHASE 1 PAGE 648 @

¢ BY SERVICE % %ﬁ
¢ FISCAL YEAR 1987 el
SDIO e
¢ I, N
) LAY
' SUBMITTED BY PY
------------ ﬂ v
A 0 ﬁf#!
’ ‘:::’l.‘:
R [} )
CRYOCOOLER DESTGN REQUTRES A HEAT EXCHANGER WITH VERY HTGH :',t::‘:t:
0 EFFECTIVENESS. THE FEASIBILITY OF USTING A MINTATURE PARALLET, PLATE '.. ol

HEAT EXCHANGER 1S BEING EXAMINED. DESIGN PARAMETERS AND PLATE

FABRICATION TECHNIQUES ARE BEING DEVELOPED. :._..'_

>

SN
) I~ Yy
¢ AN
ALABAMA CRYOGENIC ENGINEERING INC ti.pw

A PO BOX 2451 Rty
! HUNTSVILLE, AL 35804 e
CONTRACT NUMBER: Rty

' DR JOHN B HENDRTICKS .-::..::..
( TITLE: oyttt
; PHASE SEPARATOR FOR SPACE CRYOGEN STORAGE SYSTEMS %§N$
oo . \

! TOPIC# 6 OFF ICE: & o
, e
ALL THE CURRENT APPROACHES TO THE VENTING PROBLEM IN SPACE CRYOGENTC ol
! STORAGE SYSTEMS HAVE MAJOR PROBLEMS STNCE STORAGE DEWARS FOR CRYOGENS oy
p REQUIRE A PHASE SEPARATOR WHEN OPERATED IN ZERO GRAVITY. A TECHNTQUE AR
‘ TS BEING INVESTTGATED FOR PROVIDING THIS PHASE SEPARATION. THIS At
;, APPROACH TINVOLVES THE DEVELOPMENT OF A PHASE SEPARATOR, CALLED A St
TRAPPING PLUG, THAT OPERATES USING SURFACE TENSTON. A PASSIVE SYSTEM ~2

WITH NO MOVING PARTS AT CRYOGENIC TEMPERATURES, THE TRAPPING PLUG'S e
CONTROLLING ELEMENT, A VALVE, OPERATES AT THE WARM END OF THE DEWAR el
; VENT LINE. SUCH AN APPROACH OFFERS STMPLIFTED, HIGH RELTABILITY i
\ CONSTRUCT fON WHEN COMPARED TO THE CURRENT TECHNOLOGY. A PARAMETRIC §§§gw
. STUDY 1C BEING MADE OF THE EFFECT OF PORE DTAMETER AND PORE LENGTH Mot

(PILATE THICKNESS). THE EFFECTS ARE BEING STUDUED OF PLATE THERMAL

CONDUCTIVITY AND OF THE OPERATION OF THE TRAPPING PLUG SPREADTNG \;Q%
RESTSTANCE AT THE FLUTD METAl, INTERFACE. THE PROCESS IS BEING DEFTNED Y
3 FOR THE SCALED-UP CONSTRUCTION OF A LARGE AREA TRAPPING PLUG FOR D)
| PRACTICAL SPACE DEWAR SYSTEMS. THE OPERATION OF THE TRAPPING PLUG TS :¢4¢
K BEING COMPARED TO THE OPERATION OF THE CONVENTTONAL THERMODYNAMTC VENT VNS
: SYSTEM. THE EFFECT OF SPLIT FLOW ON THE OVERALI, EFFTICTENCY OF DUAL _®
CRYOGEN STORAGE SYTEMS 1S BEING STUDTED. A TEST SYSTEM TS BEING T
DESIGNED FOR DEMONSTRATING THE TRAPPING PLUG. ,§$§.
o
i
, AMER[CAN MATRIX TNC N
' PO BOX 23556 ®
KNOXVILLE, TN 37933 BN
CONTRACT NUMBER: 3
DR SAMUEL C WEAVER hqu’
TITLE: AN
ELECTRONTIC GRADE SILICON CARBIDE SEMTCONDUCTOR MATERIA SRR
TOP IC# 14 OFF [CE: T
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o
A PROCESS FOR THE MANUFACTURE OF HIGH PURITY SILICON CARBIDE = J
PLATELETS (SMALL WAFERS) PREVIOUSLY HAS BEEN DEMONSTRATED THAT HAS o
THE CAPABTLITY TO PRODUCE PLATELETS WUTH AVERAGE DIAMETERS GREATER 200
THAN ONE CENTTMETER. THE PLATELETS PRODUCED BY THIS PROCESS HAVE ;Z:J. .
SHOWN THE POTENTTAf{, FOR HTGH ELECTRON MOBILTTY, CHEMICAL AND PHYSTCAL r’-.;-‘,:.;_-k
STABILITY UNDER RADTATION LEVELS PROJECTED TO BE IN EXCESS OF TEN y \.-‘
- YEARS TN A DEEP SPACE ENVIRONMENT AND ELECTRICAL RESISTIVITY VALUES ELLA
IN EXCESS OF 50 OHMS-CM. CRITICAl, LIMITS FOR THE PROCESS PARAMETERS ) .‘
ARE BEING DEFINED AND ESTABLTSHED THAT CONTROU, THE STZE OF THE " ::;':.:4
PLATELETS. BASELINE CHEMTICAL AND PHYSTICAL PROPERTIES ARE BEING . ..::;.;
ESTABLTISHED USTING SUCH ANALYTICAL TECHNTIQUES AS HALI, MEASUREMENTS, :.;;,c‘,
SHEET RESI[STANCE, AND SCANNTNG ELECTRON MTCROSCOPY. BY AP+ T.ICATION '0::":
OF ESTABLISHED DESIGN OF EXPERTENCE TECHNIQUES, THE TEST SPECIMENS KN
ARE BEING SUBJECTED TO A SERIES OF DESIGN EXPERIMENTS INVOLVING THE ,}..'.
APPLTICATION OF HEAT IN COMBINATION WITH VARIOUS ATMOS HERES TO sy
OPTIMIZE THE POTENTIAIL ELECTRONTC PROPERTIES OF THE PLATELETS. e ,;
A MANUFACTURING PROCESS WHICH WOULD CONSTSTENTLY YTELD INEXPENSIVE, )
HIGH VOLUME, HIGH PURITY, HIGH QUALITY SILTICON CARBIDE PLATELETS 0 :::c:;
SUITABLE FOR USE IN ELECTRONTIC APPLICATIONS INCLUDING SEMTICONDUCTOR YA
APPLICATIONS. N
3l
AMORPHOUS MATERIALS & TECHNOLOGIES INC ::iz 8
10005 MUTRLANDS - STE M \ﬁ"‘
TRVINE, CA 92718 Yy
CONTRACT NUMBER: _
DAVID M SCRUGGS N
TITLE: "*y
AMORPHOUS METALLTIC REFRACTORY ALLOY COATING FOR STRUCT '4.:..}:.’;
TRIBOLOGTICAL USE .:s'.,s
TOP IC# 13 OFF [CE: By
o
5“‘:"&
COMPOSTTES OF VARIOUS TYPES ARE EXCELLENT CANDIDATES FOR WEIGHT N
EFF (C[ENT SPACE STRUCTURES. THE LEAD'NG CANDIDATES ARE SENS[TIVE TO .\_'-f\'\'\
SURFACE DAMAGE AND OXIDATTON. PROPERTIES OF THE COMPOSITE SURFACES SN
ARE NOT WELL SUTTED FOR EXPOSURE TO SLIDING MOTION AND TO WEAR. THE AN
FEASIBILITY 1S BEING ASSESSED OF PROVIDING SURFACE PROTECTION AND A
TRIBOLOGICALLY EFFECTIVE SURFACE FOR SPACE STRUCTURAL MATERTALS VTIA rolry
THE APPLICATION OF AN AMORPHOUS ALLOY ELECTROPLATE BASED ON TUNGSTEN ?‘;ﬁ:,-
ALLOYED TOGETHER WITH NICXEL AND/OR COBALT. [T TS ALREADY KNOWN THAT ::'\:
-
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THTIS ELECTROPILATE WILL ADHERE TO A VARTE(Y OF METALS AND TO GRAPHITE.
THE COMPATIBILITY WITH CANDIDATE SURFACES REPRESENTTNG A RANGE OF
POSSIBLE STRUCTURA[, MATERIALS TS BEING EXAMINED OVER A RANGE OF
TEMPERATURES AND COATING THICKNESSES., THE PHYSTICAL PROPERTIES OF THE
MOST CoMPATIBLE ZOATING ARE BEING DETERMINED, AND DESIGN INFORMATTON
PROVIDED TO SUPPORT FURTHER INVESTIGATION. TEST SPECTMENS ARE BEING
PROVIDED TO ENABLE A PRIMARY ASSESSMENT OF TRIBOLOGICAL BEHAVIOR.
SUCCESSFUL DEVELOPMENT WOULD PROVIDE A CRACK FREE, HOMOGENEOUS
AMORPHOUS METAL COATING OF VERY HARD HARDNESS AND MODULUS THAT CAN
EFFECTTVELY PROTECT AGATNST TMPACT AND ABRASTON. COMMERCTAL
APPLICATIONS COULD TNCLUDE PROTECTION OF LIGHTWEIGHT STRUCTURES 1IN
ATRCRAFT AND VEHICLES, TLINEAR AND ROTATING BEARINGS AND ACTUATORS.

ANTECH SERVICES 1INC
9937 JEFFERSON BLVD
CULVER CITY, CA 90232
CONTRACT NUMBER:

DR KARI, BERNSTEIN

TITLE:
LASER ATTACK SURVIVABILITY
TOPIC# 8 OFF 1CE:

VISIBLE AND [NFRARED OPTICAL SYSTEMS ARE WIDELY USED FOR SURVETLLANCE
AND MAY BE USED FOR DIRECTING STRATEGIC DEFENSE WEAPONS. THESE
SYSTEMS ARE POTENTTALLY VULNERABLE TO ATTACK BY LASERS OF MODERATE
STZE BASED ON THE GROUND, TN HIGH ALTITUDE ATRCRAFT, OR IN SPACE.
PASSIVE HARDENING TECHNTQUES MAY SATISFY SOME OF THE REQUTREMENTS BUT
NOT ALL. FOR TRUE MITIGATION OF THE LASER WEAPON RISK AGAINST

ELECTRO-OPTICAL SYSTEMS, ACTIVE DEFENSE MEASURES ALSO WILL BE REQUTRED

STARTING WITH DETECTION OF THE CONDITTONS UNDER WHTCH TMMINENT ATTACK
1S REASONABLY PROBABLE. BOTH THE ALERT AND SHTELD TMPLEMENTATTON

TECHNIQUES WOULD HAVE TO BE COMPATTBLE WITH THE ANTICIPATED ALERT TIME

AVAITLABLE. THE FEASIBILITY 1S BEING EXPLORED OF DESTGNING,
MANUFACTURTNG, AND TESTING LASER ATTACK WARNTNG AND PROTECTION
CONCEPTS UNDER VARYING CONDTITIONS FOR RAPTD DETECTION OF AN TMMINENT
THREAT AND FOR RAPTD DEPLOYMENT OF AT LEAST ONE BARRTER TO LASER
ATTACK. THE CONCEPTS ARE BEING EXAMINED FOR APPLICABILITY TO
SATELLITE DEFENSE, WITH SPECTAL REGARD TO APPROXIMATE STZE, WEIGHT,
AND POWER REQUUREMENTS, AND OTHER CONSIDERATIONS.
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ANTROPTX CORP ?f‘%
351 TEALWOOD DR o e
HOUSTON, TX 77024 e
CONTRACT NUMBER: R
DR MICHAEL BERRY A
TITLE: T
LASER PROBE ABSORPTION SPECTROSCOPY SYSTEM FOR VAPOR A TR
MEASUREMENTS A
TOPTC# 9 OFF ICE: $b$q
JOO KN
R
RECENT STUDIES OF UASER/MATERTALS INTERACTIONS HAVE IDENTIFIED SEVERAL 2R
CRITTICAL UNCERTAINTIES [N THE MECHANISMS RESPONSTBLE FOR PRODUCING A i
GIVEN LEVE!, OF HARDNESS DURING TRRADTATTON OF SPACECRAFT MATERIALS BY PR
BOTH CONTTNUQUS WAVE AND REPETITIVE LASERS. SPATIALLY AND TEMPOR- R
RARTILY RESOLVED VAPOR AND PLASMA MEASUREMENTS ARE BEING OBTAINED IN P
LASER INDUCED PLUMES USING A LASER PROBE. COMPUTER CONTROLLED TUNABLE kgdtatn
LASER SOURCES ARE BEING EXTENDED TO SHORTER WAVELENGTH OPERATTON AND 255%)
FAST MUUTICHANNEL ARRAY DETECTORS WITH RAPID STGNAL ACQU{SITTON AN @
PROCESSING TECHNTQUES ARE BEING USED TO PROVIDE THE TEMPORAIL AND W
SPATYAL RESOLUTTON REQUTRED FOR SINGLE PULSE AND REPETITIVE PULSE ﬁhbﬂ
LASER TRRADTIATION CONDITIONS. PLUME SPECTROSCOPY MEASUREMENTS ARE '
BEING PERFORMED ON BASELTINE AND MODEL MATERTALS TO ESTABLISH THE ; ﬁ?w
ABUNDANCES, ENERGY CONTENTS, AND TRANSTENT OPTTCAL PROPERTIES OF VAPOR RuUGL
AND PLASMA SPECTES AS FUNCTIONS OF LASER PARAMETERS AND ENVTRONMENTAL ®
CONDITI[ONS. THIS PLUME DTAGNOSTIC INFORMATION [S BEING RELATED TO Kot
MECHANTSTIC MODELS OF LASER/MATERTIALS INTERACTIONS WITH PARTICULAR g&vf
EMPHASTS ON LETHALITY AND TARGET HARDENING [SSUES. THE SAME R
INSTRUMENTATION ALSO IS BEING APPLIED TO OXTDATION PRODUCT e
MEASUREMENTS IN ORDER TO PROVIDE FUNDAMENTAL QUANTITATIVE INFORMAT [ON 250
ON THE KTINETTICS AND MECHANTISMS OF OXIDATION PROTECTTON SYSTEMS.
3
APA OPTICS INC SR
2950 NE - 84TH LN A
BLATNE, MN 55432 A

CONTRACT NUMBER:

DR M A KHAN

TITLE:

ATOMIC LAYER CHEMTICAL VAPOR DEPOSITION OF ALGAN FOR SO
ULTRAVIOLET DETECTORS

TOPIC# 14 OFF ICE:




\

) " .. » A R0 RN L4 3 AR v o AR o e L S
‘!‘:‘;‘t‘!’.‘.'i‘A‘l‘.-':.!‘:‘. ‘\" ‘. :‘!-’l!‘-‘. o‘n.‘ u“.. s‘l, .o... .o A O A & ! 3N .."r ¥ alall J“‘.|~J ol y

sace

: . TS TN . e 4. - aat ",
R R T N A T O S A DO MO W O ML R R, WU WA v ata®ata’ afa® a0 0" Mt ¥, R AR RN

SMALL BUSINESS TINNOVATION RESEARCH (SBTIR) PROGRAM ~ PHASE 1 PAGE 652
BY SERVICE
FISCAL YEAR 1987
SDT1O

SUBMITTED BY

USE OF ATOMIC TLAYER EPITAXY 1S BEING TINVESTIGATED FOR GROWING SINGLE
CRYSTAT ALGAN LAYERS. THE FORMATION OF NUTROGEN VACANCIES TS EXPECTED
TO BE SUPPRESSED BY THE UNTIQUE ATOMIC LAYER DEPOSITIONS AND THE
EXCTITATION OF Nh3 GAS BY A LASER SOURCE. THIS SHOULD RESULT IN HTIGH
QUALTITY LARGE AREA SINGLE CRYSTAL LAYERS OF ALGAN WHTICH COULD BE USED
TO MAKE SOLAR BLIND ULTRA-VIOLET (UV) SENSORS. THESE THIN EPTI-LAYERS
COULD ALSO BE USED AS SHARP CUT-OFF RUGGED SOLAR BLIND PHOTOCATHODES.
ULTRA-VIOLET SENSORS MADE FROM THE MATERTAL ARE USABLE ALSO IN FIRE
PROTECTION AND BOTILER SAFETY SYSTEMS. ULTRA-VIOLET SENSING IS THE
BASTS FOR SEVERAL DEFENSE AND COMMERCTAL APPLICATIONS. THESE INCLUDE
FLAME SENSING, MISSILE PLUME DETECTION AND UV SPECTROSCOPY. FLAME
SENSING 1S A KEY SAFETY REQUTREMENT FOR ALL COMMERCTAL BOTLER SYSTEMS
AND INSTALLATTONS DEALING WITH OIL AND GAS PRODUCTTON.

APOGEE RESEARCH CORP

76 SANTA ANA AVE

LONG BEACH, CA 90803

CONTRACT NUMBER:

DR RALPH S COOPER

TITLE:

SPACE POWER ADVISORY SYSTEM FOR SELECTION EVALUATION A
CONCEPTUAL DESTGN

TOPICH# 4 OFFICE:

STRATEGIC DEFENSE SPACECRAFT AND WEAPONS REQUTRE POWER SUPPLIES IN NEW
REGIMES OF POWER AND DURATTION WITH REQUIREMENTS (E.G., SURVIVABILITY)
DIFFERENT FROM PAST SYSTEMS. A COMPUTER BASED SYSTEM 1S BEING
DEVELOPED TO ASSTST PLANNERS AND DESTGNERS IN THE SELECTION,
EVALUATION AND CONCEPTUAL DESIGN OF SUCH POWER SUPPLIES. IT USES THE
EMERGING TECHNIQUES OF EXPERT SYSTEMS TO HANDLE THE POWER SYSTEM
SYNTHESTS AND QUALITATIVE TSSUES SUCH AS SURVIVABTILITY, MAINTENANCE,
AND RELTABILITY. A DEMONSTRATION SYSTEM 1S BEING GENERATED FOR ONE
POWER SUPPLY TYPE. THIS PROGRAM IS APPLYING EXPERT SYSTEM TECHNIQUES
TOGETHER WITH CONVENTIONAL AULGORITHMS TO ACHIEVE EARLY OPERATIONAL
CAPABILITY. MODELS, SCALING LAWS AND HEURTSTIC RULES ARE BETING
DEVELOPED AND A DATA BASE OF TECHNOLOGY PARAMETERS COLLECTED. THIS
PROJECT, TF SUCCESSFUL, WOULD PROVIDE A SET OF COMPUTER BASED TOOLS TO
ASSTST DECUSTON MAKERS AND DESUGNERS TN ORGANTZTNG THE LARGE AND
COMPLEX KNOWLEDGE BASE AND TN FINDING SUITABLE POWER SYSTEMS. IT
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WOULD YTELD A CONSTISTENT, COMPREHENSIVE, TRANSPORTABLE PROGRAM FOR
POWER SYSTEM ANALYSIS THAT WOULD BE OF VALUE TO FEDERAT, AND INDUSTRTAL
ORGANTZATTONS. :

APPLTIED RESEARCH ASSOCS 1INC

6404 FALLS OF NEUSE RD - STE 200

RALEIGH, NC 27615

CONTRACT NUMBER:

WILLIAM L. DUNN

TITLE:

MULTIDTIMENS TONAL ANALYSTS TECHNTQUES FOR DIRECTED ENER
TOPIC# 1 OFF ICE:

MANY DEFENSE STTUATTONS INVOLVING LASER AND PARTICLE BEAMS REQUTRE
SOLUTIONS TO THE THREE DIMENS [ONAL BOLTZMANN EQUATION FOR THE
RADTATION DISTRIBUTTION INSIDE A MEDIUM SUBJECT TO A DIRECTED ENERGY
BEAM AT ARBITRARY INCIDENCE. PROPERLY CONSTRUCTED SEMTANALYTIC
SOLUTIONS WOULD BE MORE COMPUTATIONALLY EFFICIENT THAN STRICTLY
NUMERTICAL SOLUTIONS, PROVIDE INSTGHT INTO THE PHYSTCS OF BEAM
INTERACTIONS, PRODUCE SOLUTTONS THAT ARE CONTINUOUS FUNCTIONS OF AT
LEAST SOME OF THE PHASE-SPACE VARTABLES AND OFFER A BENCHMARK FOR
OTHER SOLUTION TECHNIQUES. THE APPROACH BEING UNDERTAKEN 1S BASED ON
THE FACILE (OR FN) METHOD, WHUICH HAS BEEN SHOWN TO BE EFFICIENT FOR A
VARTETY OF RADTATION TRANSPORT PROBLEMS IN ONE DIMENSTION, AND HAS BEEN
USED TO SOLVE A TWO-DIMENS [ONAL PROBTLEM DETERMINING THE EXTIT NORMAL
FLUX FROM A MEDTUM TRRADTATED BY A BEAM AT NORMAL INCIDENCE.
INVESTIGATORS RECENTLY HAVE BEEN ABLE TO REMOVE THE STNGULAR
COMPONENTS OF THE SOLUTTON, THEREBY MAKING EVALUATION OF THE REMATNING
COMPONENT NUMERICALLY FEASIBLE. THE FN METHOD 1S BEING USED BECAUSE
OF TITS CONSIDERABLE COMPUTATIONAT, MERITS, WHICH INCLUDE STMPLICITY,
EFFICTENCY, ACCURACY AND ROBUSTNESS. [F SUCCESSFUL, THE RESEARCH
WOULD HAVE iIMPLICATIONS FOR A VARIETY GF COMMERCTIAL DIRECTED ENERGY
APPTLTCATIONS INCLUDING THE PRODUCTTON OF TANSTENTS TN MTCROELECTRONIC
CTIRCUITS CAUSED BY EXTERNAT, RADTATTON.

APPLTED RESEARCH CORP

8201 CORPORATE DR - STE 920
LANDOVER, MD 20785
CONTRACT NUMBER:

DR A S ENDAL

TITLE:
RADTATTON HARD SENSORS FOR SURVEILLANCE
TOPTIC# 8 OFF1CE:
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HARDENING AND SURVIVABILITY OF SENSORS IN A SPACE-BASED MISSILE
DEFENSE SYSTEM WILI, BE A KEY [SSUE IN THE EFFECTIVENESS OF SUCH A
SYSTEM, PARTICULARLY AGATINST X-RAY LASERS AND BRIGHT SHORT WAVELENGTH
GROUND-BASED TASERS. A NEW CLASS OF RADTATION-HARD, SOLTD-STATE
PARTTICLE/RADTATION DETECTORS 1S BEING DEVELOPED WITH SUPERTOR ENERGY
RESOLUTION, EXCELLENT SPATTAL RESOLUTTON AND LARGE SURFACE AREA. USTING
CRYOGENIC TECHNIQUES, ORDER-OF-MAGNITUODE TMPROVEMENTS IN THE MAXIMUM
TOTLERABLE RADTATION DOSE ARE EXPECTED; A RADIATION DOSE OF 100 MEGARAD
SHOULD NOT DESTROY THE DETECTOR CAPABILITIES. THE DETECTOR 1S
EXPECTED TO PROVIDE EXCELLENT PROTECTION AGAINST ELECTROMAGNETTIC AND
RADTATION EFFECTS WHICH MIGHT BE ENCOUNTERED TN A SPACE-BASED MISSTLE
DEFENSE SYSTEM. THE DETECTOR WOULD CONSIST OF A TLARGE ARRAY OF
SUPERCONDUCTING SENSORS AND COULD PROVIDE SPATTIAL RESOLUTION OF A FEW
MTICRONS WITH A REASONABLE NUMBER OF READ-OUT CHANNELS. SUBNANOSECOND
TIME RESOLUTION IS ANTICIPATED IN A PHOTON-COUNTING MODE. THE
DETECTOR ALSO COULD BE ENGINEERED AS A SENSOR FOR X-RAY, GAMMA AND
NEUTRON RADTATION. 1IN THE CURRENT EFFORT, AN ARRAY OF REFRACTORY
METAI, MICRON-SIZE STRUCTURES ARE BETING PRODUCED AND CHARACTERIZED.
TESTS ARE BEING CONDUCTED OF RADTATION DAMAGE OF TIN-SUPERHEATED
SUPERCONDUCTING DETECTORS AND REFRACTORY METAL SUPERHEATED
SUPERCONDUCTTING AREA DETECTORS.

APPLTED RESEARCH TINC
5025 BRADFORD BLVD
HUNTSVILLE, AL 35814
CONTRACT NUMBER:
LARRY Z KENNEDY

TITLE:
MULTIVALUED LOGIC ALL OPTICAL DIGITAL COMPUTER
TOPIC# 11 OFFICE:

CURRENT ETLECTRONTIC DIGITAL COMPUTERS CANNOT OPERATE AT RATES NECESSARY
TO ACCOMPLTSH REAL-TIME IMAGE PROCESSING, ARTI(FICTIAL INTELLTGENCE,
RADAR PROCESSING, STIMULATED NEURAL, NETWORKS, AND OTHER COMPUTATION
INTENSTVE PROBLEMS FOR STRATEGTIC DEFENSE APPILICATIONS. ALL-OPTICAL
DIGITAL COMPUTING (AODC) HAS THE POTENTTIAL TO BECOME THE ULTIMATE
COMPUTING TECHNOLOGY FOR SPEED AND THROUGHPUT TN SUCH APPLICATIONS.

AN OPTICALLY ADDRESSED BISTABLE SWITCHING DEVICE 1S AN ELEMENT OF A
MULTIVALUED LOGIC (MVL) AODC. BESIDES THE ADVANTAGES OF LIGHT AS THE
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STGNAL MEDTUM, THE TABTVE LAYOUT OF THE DEVICE 1S UTILIZABLE AS AN MVIL
OPERATION TABLE. WHILE TIT 1S KNOWN THAT MVL, AS OPPOSED TO BINARY
LOGIC, ALLOWS ENHANCED LOGIC DENSTITY AND DECREASED TINTERCONNECT
REQUTIREMENTS FOR ELECTRONTC COMPUTERS, ELECTRONIC COMPUTING TS MOSTLY
BINARY BECAUSE THERE ARE NO TRUE ELECTRONIC MVL DEVICES. AN AODC
DEVICE IS A TRUE MVI, DEVICE. THE FEASIBILITY AND UTILITY OF A MVL
AODC CONCEPT ARE BEING EVALUJATED. VARITOUS MVIL ORDERS ARE BEING
EVALUATED FOR THE SPECTAL ADVANTAGES OF HTGH LOGIC DENSTTY AND
INFORMAT tON CONTENT PER INTERCONNECT AND RELATIVE SPEED. FREE SPACE
INTERCONNECT METHODS ARE BEING EVALUATED BY DTUGITAL STMULATION OF THE
REFLECTIVE DIFFRACTIVE OPTICAL ELEMENT TO DETERMINE SI[ZE PARAMETERS.
THE CONCEPTUAL DESTGN FOR A PROTOTYPE MVL AODC DEMONSTRATION MODULE 1S
BEING DEVELOPED TNCLUDING CONSTDERATTION OF INPUT/OUTPUT AND DEVICE
CONTROL.

APPLTED SCIENCES 1INC

PO BOX 186 - 800 LTVERMORE ST
YELLOW SPRTINGS, OH 45387
CONTRACT NUMBER:

MAX U LAKE

TITLE:

HTGH TEMPERATURE LIGHTWETIGHT COMPOSITES FOR SPACE NUCL
STRUCTURES

TCOPICH# 4 OFFICE:

SPACE POWER SYSTEMS REQUIRE CONSTRUCTION MATERTALS WHICH HAVE LOW
DENSTTY, HIGH THERMAL CONDUCTIVITY, AND HTGH ELECTRICAL CONDUCTIVITY
AT ELEVATED TEMPERATURES. CARBON COMPOSTITES ARE GOOD CANDIDATES FOR
THESE MATERTALS. VAPOR GROWN GRAPHITE FIBERS HAVE BEEN SHOWN TO HAVE
CHARACTERISTICS OF THERMAL CONDUCTIVITY AND STRENGTH WHICH COMPARE
WITH PAN AND PITCH BASED GRAPHITE FIBERS, BUT WHICH HAVE AN ELECTRTICAL
RESTSTIVITY THAT COMPETES WITH SINGLE CRYSTAL GRAPHITE. DOPING OF N
GRAPHITE IS KNOWN TO CHANGE THE DISTRIBUTION OF ETNLECTRONS BETWEEN 'J\

ENERGY LEVELS 1IN CARBON, TO AFFECT THE GRAPHITTZATION PROCESS, AND TO = “p?
MODTFY THE CHEMICAL STATE OF THE SURFACE OF CARBON PARTICLES. THE g.ﬂ“:
GROWTH MECHANISMS OF VAPOR GROWN GRAPHITE FIBERS 1S BEING EXPLORED FOR :_ k
DEVELOP ING ARBITRARY LENGTHS OF THTS TYPE OF FIBER. THE LEVEL OF P

DOPING 1S BEING STUDTIED THAT RESULTS IN THE OPTIMUM (T.OWEST) ~
RESISTIVITY FOR TEMPERATURES ABOVE 2000 C. LOW ENLECTRTCAL RESISTIVITY k‘ N
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GRAPHITE WOULD HAVE IDEAL PROPERTIES FOR USE IN SPACE NUCLEAR POWER
THERMIONTC CONVERSTON. VAPOR GROWN CARBON FIBERS FROM NATURAL GAS
COULD LEAD TO DEVELOPMENT OF COMPETITIVE HTGH PERFORMANCE CARBON
COMPOSITES WHICH WOULD FIND APPLICATIONS TN SPACECRAFT, ATRCRAFT,
SHTPS, AUTOMOBILES, AND WELL-LOGGING EQUTPMENT.

APPLTED SCTENCES TNC

PO BOX 186 - 800 LIVERMORE ST
YELLOW SPRINGS, OH 45387
CONTRACT NUMBER:

MAX I, LAKE

TITLE:

PROCESSED VAPOR GROWN GRAPHITE FIBERS FOR ELECTROMAGNE
TOPTIC# 2 OFF (CE:

REQUTREMENTS FOR RAILGUN ARMATURES DICTATE MATERIALS PROPERTTES VALUES
WHICH ARE DIFFICULT TO OBTAIN FROM CONVENTTONAL MATERTALS. THE NEED
EXTSTS FOR A MATERTAL WHICH HAS LOW DENSTITY, HTIGH MELTING POINT, HTIGH
THERMAL CONDUCTIVITY, TLOW COEFFICTENT OF THERMAL EXPANSION, HIGH
ELECTRICAL CONDUCTIVITY, HTGH VALUES FOR STRENGTH, AND GOOD
CHARACTERISTICS OF TLUBRICITY. GRAPHITE FIBER GROWN FROM PYROLYSIE OF
HYDROCARBON GAS, WHICH 1S THEN PROCESSED TO YTELD USEFUL VALUES FOR
ELECTRICAL CONDUCTIVITY, 1S A MATERTAL HAVING ATTRACTIVE PROPLERTIES.
DEVELOPMENT OF PROCESSED VAPOR GROWN GRAPHTTE FIBERS HAVING THE
REQUISTITE VALUES OF ELECTRTCAL CONDUCTIVITY AND OTHER MATERTALS
PROPERTTIES 1S BEING INVESTIGATED. FEASIBILITY OF DEVELOPING THIS
MATERTAL IS BETNG DEMONSTRATED AND CRITERIA FOR MANUFACTURING SCALE-UP
OF THTS NOVEL MATERTAL WOULD BE EXPLORED IN A LATER PHASE. THITS
MATERTAL WILI, HAVE APPLTCATIONS IN CHOPPED FTBER CARBON COMPOSITES
INCLUDING PLASTIC, CERAMIC, CEMENT AND METAT, MATRTICES, WHEREIN EXTREME
VALUES OF MATERTALS PROPERTIES ARE REQUIRED FOR DESTGN OF HTGH
PERFORMANCE DEVICES AND SYSTEMS FOR SPACE AND AEROSPACE APPLICATIONS,
INDUSTRY, MED{CINE AND SPORTS.

ASTRON RESEARCH & ENGINEERING

130 KTFER CT

SUNNYVALE, CA 94086

CONTRACT NUMBER:

JOHN H. HUNTINGTON

TITLE:

SYSTEM TRADES BETWEEN VELOCTTIES AND VEHICLE MASSES FO

ENERGY WEAPON HYPERVELOC ITY

TOPIC# 2 OFF ICE: Mt
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HYPERVEULOCITY GUNS CAN PLAY AN TMPORTANT ROLE IN BOTH GROUND-SPACED gh@:
i AND SPACE-BASED BALT,ISTIC MISSILE DEFENSE. A DETERMINATTION MUST BE (R
MADE WHETHER ELECTROMAGNETTC LAUNCHERS (EMLS) ALONE OR COMBINED WITH B
THERMODYNAMIC GUN TNJECTORS AND/OR ROCKET-ASSTSTED PROJECTILES WILT, Y
) PROVE MOST APPROPRTIATE. EMI SYSTEMS ALSO MUST BE COMPARED AGATNST mqu
ROCKETS AND CONCEPTS SUCH AS THE RAM-CANNON AND ATR~AUGMENTED SYSTEMS Fmgq
IN ORDER TO DETERMINE THE BEST APPROACH FOR A PARTICULAR APPLICATION. Q{&
i A SYSTEMS ANALYSTS APPROACH TO THE SELECTTON AND OPTIMTZATION OF 1ot gl
HYPERVELOCTITY LAUNCHERS 1S BEING EMPLOYED, WITH EMPHASIS ON THE EML, )
TO PROVIDE THE STRATEGIC DEFENSE COMMUNTITY WITH TECHNTICAL GUTDANCE IN ﬂﬁﬁﬁ
THESE ISSUES. THTS METHOD 1S BEING DEMONSTRATED UPON A GROUND-BASED ;ﬁgﬁ
SYSTEM WITH SPECIFTC PERFORMANCE OBJECTIVES. 1IN A LATER PHASE, A 4?@Q
MONOGRAPH, TOGETHER WITH MAGNETIC DISKS COULD BE PRODUCED, SO THAT i*qh
SYSTEMS ANALYSES COULD BE PERFORMED ON DESK-TOP COMPUTERS. THE ootlsle:
MONOGRAPH WOULD CONTATN EQUATTIONS PARAMETRICALLY DESCRIBING THE °
VARTOUS LAUNCHERS, TNCLUDING PERFORMANCE, STZE, WEIGHT AND COST. 3;;3“
N
ASTRON RESEARCH & ENGTNEERTING &
130 KTIFER CT ¥h8
SUNNYVALE, CA 94086 Py
CONTRACT NUMBER: SO
CHARLES POWARS RN
TITLE: R
HYPERVELOCTITY ENDOATMOSPHERIC PROJECTILE THERMAL PROTE .b oy,
TOPTIC# 2 OFF [CE: RINR
¥
THE PROJECTTILE THERMAL PROTECTION SYSTEM (TPS) 1S CRITICAL TO THE o
APPLTICATION OF HYPERVELOCITY GUN (HVG) KINETIC ENERGY WEAPONS FOR it
ENDOATMOSPHERTC MISSIONS. PROJECTILE AERODYNAMTC HEATING, MELTING, e
AND ABLATION LIMIT THE VELOCTTY POTENTTAL OF PROMISING HVG CONCEPTS. 3&%&
RESEARCH 1S BEING UNDERTAKEN TO [DENTIFY OPTIMUM PROJECTILE TPS iy
MATERTALS, QUANTIFY THETR PERFORMANCE, DEFINE MATERTAL TMPROVEMENT e
OPPORTUNTITIES, AND PLAN HYPERVELOCITY PROJECTILE TPS DEMONSTRATIONS. ‘%;"
SOPHISTICATED COMPUTER PROGRAMS ARE BEING USED TO QUANTIFY AERODYNAMIC L§§§Q
HEATTNG AND ABLATTON THERMOCHEMISTRY FOR A RANGE OF TRAJECTORY ‘ﬁﬁﬁ
CONDITIONS. OPTTMUM TPS MATERTALS ARE BEING [DENTIFIED FOR THREE VAN
REGIMES: WHERE ABLATION TS AVOIDABLE, WHERE ABTATION IS UNAVOIDABLE PReQ
BUT TOTLERABTLE, AND WHERE ACTIVE COOLING 1S REQUTRED. THE VELOCITY AND &
DANCE ®NURTAPES OF THESE REGIMES AND THE INFLUENCE OF OTHER PARAMETERS QPQE?
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IS BEING QUANTIFIED. FOR THE ABLATION REGIME, CHARTS OF SURFACE
RECESSTON ARE BEING GENERATED. TPS EFFECTS ON THE PROJECTILE SYSTEM
DESIGN AND PERFORMANCE (E.G., DRAG, ACCURACY) ARE BETING INVESTIGATED.
THTIS RESEARCH MAY SHOW THAT TUNGSTEN IS THE OPTTIMUM TPS MATERTAL FOR
ALI, BUT THE HIGHEST VELOCITIES, WHICH WOULD STMPLIFY HYPERVELOCTITY
PROJECTILE DESIGNS. IT IS ANTICIPATED THAT CARBON-CARBON AND ACTIVE
COOLING (E.G., TRANSPIRATION OR GAS-JET) TPS WILL BE REQUIRED FOR
TNCREASTINGLY HIGHER VELOCITIES AND RANGES.

ASTROSYSTEMS 1INC (ASTROPOWER DIV)

30 LOVETT AVE

NEWARK, DE 19711

CONTRACT NUMBER:

JAMES B MCNEEWLY

TITLE:

ELECTRONIC GaAs-ON-SILICON MATERTAT, FOR ADVANCED HTGH-
OPTOELECTRONTC DEVICES

TOPIC# 14 OFFICE:

THE SUCCESSFUI. GROWTH OF GaAs ON SILICON SUBSTRATES USING DOUBLE
SELECTTVE LIQUID EPITAXTAL (DSLE) PROCESS HAS RECENTLY BEEN
ACCOMPLISHED. THESE RESULTS SET THE STAGE FOR THE DEVELOPMENT OF AN
EXTREMELY USEFUL MATERTVTAL--LARGE PLANAR WAFERS OF SMOOTH GaAs ON
STLICON. DOUBLE SELECTIVE LIQUID PHASE EPITAXY COULD SIGNTIFICANTLY
REDUCE THE PROBLEMS CAUSED BY LATTTCE MTSMATCH AND DIFFERENTTIAL
THERMAL EXPANSTON BY REDUCTING THE AREA OF CONTACT BETWEEN ADJACENT
SEMTICONDUCTOR LAYERS TO SMALL NUCLEATION VTAS ONLY MTICRONS 1IN
DIAMETER. SMOOTH, PLANAR LOW-DISLOCATION GALLTUM ARSENTIDE OVERGROWTH
IS BEING PREPARED BASED ON THE DSLE PROCESS BY CONTROLLING THE
THERMOCHEMTISTRY AND KINETICS OF THE GaAs OVERLAYER GROWTH TO ELTMINATE
FACETING. LIQUID PHASE EPITAXY 1S EXPECTED TO RESULT TN LOWER
RESTDUATL, BACKGROUND IMPURITY LEVELS THAN OTHER GROWTH TECHNTQUES.
STABLE SEMT-TNSULATING GaAs LAYERS ARE BETING PREPARED BY LOW LEVEL
DOPING WITH A DEEP LEVEUL ACCEPTOR. MATERTAL QUALITY AND UNTFORMITY
ARE BEING DEMONSTRATED BY FABRTCATING STMPLE MAJORITY AND MTINORITY
CARRTER DEVICES. A FEASTBILITY STUDY AND EQUIPMENT DESIGN FOR 16
SQUARE TNCH GaAs-~-ON-SILTICON WAFERS 1S BEING COMPLETED.

ASTROSYSTEMS TNC (ASTROPOWER DIV)

30 LOVETT AVE

NEWARK, DE 19711

CONTRACT NUMBER:

JAMES B MCNEELY

TITLE:

HIGH EFFICIENCY GaAs SOULAR CELI ENHANCEMENT WTTH InAsP
SOLAR CELL

TOPIC# 5 OFF ICE:
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SOLAR ENERGY CONVERISON EFFTICTENCY OF GALLTUM ARSENIDE SOLAR CELL c&ﬁ#&
ARRAYS CAN BE ENHANCED SUBSTANTTALLY BY USTNG A 0.99EV BOTTOM SOLAR hitghete
CELL UNDER THE GaAs SOLAR CELL IN A TWO~CELL CASCADE STACK. T
EFF (CTENCTES COULD TINCREASE FROM 21.2% FOR PRACTICAL GaAs SOLAR CELLS RISy
TO 28.2% FOR THE TWO-CELL STACK. A BOTTOM SOLAR CELL BASED ON THE phAoN
- TnAsP TERNARY MATERTAL SYSTEM IS BEING DEVELOPED FOR SPACE §V'~m
APPLICATIONS. SOLAR CELLS IN THE GsAsP SYSTEM HAVE BEEN PREPARED WITH -qfi,;
LATTTICE PARAMETER DIFFERENCES OF 2.41% FROM THE TRANSPARENT GAP Qﬁgak
- SUBSTRATE USING LIQUID PHASE EPUTAXY TECHNIQUES AND SIMILAR TECHNIQUES ®
ARE BEING EMPLOYED FOR PREPARTING THE TnAsP 0.99EV BOTTOM SOLAR CELLS. RS
THTS INVESTIGATION HAS THE ADVANTAGE OF DRAWING FROM THE WELL ﬁ@ﬁ@}
ESTABLISHED HTGH PERFORMANCE TECHNOLOGY BASE IN GaAs SOLAR CELLS AND -¢Q$Q
IN GaTnAsP FIBER OPTIC EMITTERS AND SEMTCONDUCTOR LASERS. TInAsP IS A _uﬁgﬁi
DIRECT BANDGAP SEMICONDUCTOR WHICH TLEADS TO HTIGHER CURRENTS, HIGHER .z&m&
QUANTUM EFFICTENCY AND THE POTENTIAL FOR BETTER RESTSTANCE TO e
RADTIATTON DEGRADATION THAN TNDIRECT SEMTICONDUCTORS SUCH AS S{LICON. SRR
THE HIGH PERFORMANCE OF GALLTUM ARSENTDE COMBINED WITH THE yh:§;
INDTUM-BASED TERNARY TECHNOLOGY TS ANTICTPATED TO ACHTEVE A NEW R
GENERATTON OF HIGH PERFORMANCE PHOTOVOLTATC SOLAR CELL SYSTEMS WTTH DR
INCREASED EFFICTENCY, LIGHTER WEIGHT, AND IMPROVED RELTABILITY IN THE ‘§*Nﬁ
SPACE ENVIRONMENT. ‘*“.;
Ly
s
BT10-TMAGING RESEARCH TNC N
425 BARCLAY BLVD e
LINCOLNSHTRE, TL 60069 gt
CONTRACT NUMBER: ¥t
DR NAND K GUPTA @
TITLE: B
HIGH EFFICIENCY HARDENED X-RAY DETECTORS 'h**kf
TOPIC# 3 OFF [CE: ﬁﬁﬁkw;
SOV
SR
WHILE A NUMBER OF TECHNTQUES EXTST FOR X-RAY AND GAMMA-RAY DETECTION, Ly
NONE OF THEM OFFER THE DESTRABLE COMBINATION OF HTGH ABSORPTTON (OR R
- STOPPING POWER) AND GOOD DTRECTIONAT LOCALTZATION OR TMAGING. THE I,
FEASIBILITY OF FABRICATING DETECTORS OF THIN SINGLE-CRYSTAL WAFERS OR R
NEEDLES TS BEING INVESTIGATED WITH SUFFICIENTLY HTIGH DENSTTY AND ROy
LENGTH (N THE DTRECTTON OF THE PHOTON FLUX TO GET HUGH STOPPING POWER. e
NEW TYPES OF X-RAY AND GAMMA-RAY DETECTORS ARE BEING DESIGNED THAT )
ARE EXPECTED TO STOP OVER 99% OF [IMPINGING PHOTONS AT 0.5MEV AND OVER PN
o
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50% AT 8MEV. THE SCINTILLATORS WOULD BE CLOSELY PACKED SO AS TO LOSE
FEW PHOTONS IN THE SPACES BETWEEN SCINTILLATORS. SUCH DETECTORS WOULD
LEND THEMSELVES TO SOURCE DISCRIMINATTION VIA MULTIPLE-ENERGY
TECHNIQUES. THE RESULTS WOULD BE ACHIEVED BY A COMBINATION OF
PHYSICAL DESTGN AND SIGNAL PROCESSING. A DETERMINATION 1S BEING MADE
WHETHER T,INE ARRAYS OR AN ARFA ARRAY TS MOST SUITABLE, AND A SPECIFIC
GEOMETRY TS BEING SELECTED. SPECTRAL REQUTREMENTS ARE BEING REVIEWED,
A RECOMMENDATION TS BEING MADE WHETHER ONE, TWO, OR MORE SPECTRAL
BANDS SHOUTLD BE INCLUDED. A PRELTMINARY ANALYSIS OF SIZE AND WETIGHT
IS BETING MADE TO DETERMINE FABRICATION FEASIBILITY AND TO ENSURE THAT
ANY UNUSAL CONFIGURATIONS CAN BE BUILT.

BRIMROSE CORP OF AMERICA

7720 BELATIR RD

BALTIMORE, MD 21236

CONTRACT NUMBER:

DR RONALD G ROSEMETER

TITLE:

HYBRTID MICROCOMPUTER~BASED OPTICAL SIGNAL PROCESSOR UT
TWO-DIMENS TONAL ACOUSTO-OPTIC MODULATOR

TOPIC# 11 OFFICE:

WITH THE (NTEREST IN THE DEVELOPMENT
FASTER THAN THE CONVENTIONAL DIGITAL
SEEMS VERY BRIGHT FOR OPTICAL-STIGNAT
OPTTCAL PROCESSING 1S BEING USED FOR
VISTION, AND OPTICAL COMPUTING. CURRENTLY, A MAGNETO-OPTIC SPATTIAL
LIGHT MODULATOR (MOSLM) 1S USED TO CONVERT ARRAYS OF PROGRAMMABLE
ELECTRONIC STGNALS DERIVED FROM A MICROCOMPUTER INTO TWO-DIMENSIONAL,
ADDRESSABLE DATA. A UNTQUE 2-D ACOUSTO~OPTIC SPATTAL LTIGHT MODULATOR
(AOSTM) (INSTEAD OF A MOSLM) 1S BEING CONSTRUCTED AS A SIGNAL
PROCESSOR COMPONENT WHTCH CAN BE USED IN AN OPTICAL COMPUTER
ARRANGEMENT. THIS DEVICE UTILTZES A UNTIQUE TECHNOLOGY OF FABRTICATING
GIGAHERTZ (GHZ) ACOUSTO-OPTTC BRAGG CELLS (1-D SPATTAL LIGHT
MODULATORS) . COMPUTER MODELING 1S BETING UNDERTAKEN TO OBTATN THE
PROPER DTRECTIONS FOR OPTTIMUM DEVICE PERFORMANCE FOR A 2-D GAP SPATIAL
LIGHT MODULATOR. THE DEVICE 1S BEING CONSTRUCTED AND TESTED.
REAL-TTME PROGRAMMABLE OPTICAL STGNAL PROCESSOR SYSTEM AND 2-D SPATTAL

OF VERY FAST COMPUTERS,
CHIP-BASED SYSTEM, THE FUTURE
PROCESS [ING. TWO-DIMENSTONAL
PATTERN RECOGNITTION, MACHINE

MUCH

L{GHT MODULATOR 1S BEING DESIGNED. BENEFITS OF THE AOSLM OVER THE
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L A
MOSLM TS HTIGHER BANDWIDTH, INCREASE OF RESOLUTTON AND LESS LOSS OF < '.:::;
LASER INTENSTTY. A
oty
BUSEK J CO INC N
486 QUINOBEQUIN RD hiyhh!
NEWTON, MA 02168 N
CONTRACT NUMBER: a0y e
DR VLADIMIR J HRUBY ®
TITLE: s
SPACE-BASED DTSK MAGNETOHYDRODYNAMTC POWER SYSTEMS “«'Eg.!tf
TOPTC# 5 OFF [CE: s
gl
THE APPLTCABILITY OF COMBUSTION-DRIVEN MAGNETOHYDRODYNAMIC (MHD) °
GENERATORS FOR STRATEGTIC DEFENSE PURPOSES 1S CLEARLY ESTABLISHED. ONE gt
ISSUE REMAINING TO BE EXAMINED 1S THE CHOTICE OF MHD GENERATOR GEOMETRY ,
- LTINEAR VERSUS DISK. A GROUND-BASED DEMONSTRATION PROGRAM OF A ¥ .tz-,"",
SPACE-BASED MHD DISK GENERATOR [S BEING UNDERTAKEN. THE DTSK '.‘,'k::.t
GENERATOR TS BETNG DRIVEN BY UNCONVENT[ONALLY ARRANGED SOLID FUEL ety
ROCKET MOTORS WITH A TOTAL MASS FLOW OF 20 KG/SEC. THE SOLTD FUEL WAS e
CHOSEN OVER THE LTQUTD ALTERNATIVE BECAUSE OF THE LOWER COST AND “\\;
REDUCED COMPLEXITY OF THE FEASIBILITY DEMONSTRATION SYSTEM. THE Fagdeiy
PROJECTED ELECTRTCAL POWER OUTPUT TS ON THE ORDER COF 20 MW. CHANNEL RSty
LOFT CALCULATIONS ARE BEING PERFORMED FOR GENERATORS: ONE LOFT FOR Poguy
RADTAL FLOW DUSK; ONE FOR A DISK WITH TINLET SWTRL. CHEMTCAL Dty
EQUTLIBRIUM CALCULATTONS ARE BEING MADE TO ASCERTAIN MAXIMUM RATE OF e
REACTANT EXPANSTON WHTLE AVOIDING FROZEN FLOW AND MHD NONEQUIT,TBRTUM R
CONDITIONS. CONCEPTUAL DESTGN OF THE TWO TYPES OF GENERATORS IS BEING by
DEVELOPED PLACING EMPHASTS ON SI[DEWALL SEGMENTATTION AND METHODS OF g c':::
COOLING HIGH HEAT FLUX AREAS. PROMTSING CESTUM CONTAINING REACTANTS Bk
ARE BETNG TDENTIFTIED AND ANALYTICALLY EVALUATED. CONCEPTUAL DESTGN OF L0
THE GAS GENERATOR/DTSK CHANNEI, INTERFACE [S BETNG UNDERTAKEN. o
AR
S
BUSTNESS & TECHNOLOGTICAL SYSTEMS INC oA
14504 GREENVIEW DR - STE 500 A
LAUREL, MD 20708 .:}:ﬁ::
CONTRACT NUMBER: A
JAMES V CARROLL -
TITLE: PO
IDENT TF [CATTON AND CONTROL ALGORITHMS OF LARGE SPACE .-_cj';'
STRUCTURES poo
TOPIC# 12 OFF [CE: h
¥ R
®
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THE NEED FOR RAPTD AND ACCURATE SLEWING AND POINTING CONTROL NI

PERFORMANCE HAS FORCED DESIGNERS OF LARGE SPACE STRUCTURE (T.SS) Y

CONTROL SYSTEMS TO SEEK NEW CONTROL TECHNIQUES. ADAPTIVE CONTROL TS o

TREATED WITH CAUTION BY CURRENT RESEARCHERS BECAUSE OF THE NEED FOR axﬁﬁé

ACCURATE SYSTEM MODELS. RECENTLY DEVELOPED IDENT[FICATION METHODS ARE 'F&;ﬁf
BEING INVESTIGATED AS AN APPROACH TO OBTATINING HIGH ACCURACY MODELS TN ﬁknax
REAL TIME FROM MEASUREMENTS ALREADY USED BY CLOSED LOOP CONTROLTERS. e
IN ADDITTON, [DENTIFICATION TS BEING COMBINED WITH A ROBUST ADAPTTVE __
CONTROL ATLGORITHM THAT HAS MOST RECENTLY BEEN SUCCESSFULLY ADAPTED TO [ﬂﬁﬁﬁﬁ
BATTLE DAMAGE RECONFTGURATTON OF FI[GHTER ATRCRAFT AUTOPILOTS. THTIS :&ﬁﬁﬁ!
MAJOR OBJECTIVE 1S BEING ACHTIEVED BY DEVELOPING AN APPROPRTATE LSS TR

MODEL. TEST POINTING AND SLEWING MANEUVERS ARE BEING DEVELOPED USTING %gﬁuﬂ

THE LSS MODEL AND STANDARD BASELINE CONTROLLERS. THE NEW SUBSYSTEM (S
MODULES ARE BETNG ADAPTED TO THE 1.SS CONTROL DESTGN, AND PERFORMANCE e

1S BEING COMPARED TO THE BASELINE. THE MERGING OF THESE TECHNIQUES !
AND THEIR ENHANCEMENT ACHIEVED BY EXPLORTNG NEW ADVANCES TN PROCESSOR S;Q{U

HARDWARE AND TN SUUTABLE, EFFICIENT AND FAST SOFTWARE ALGORITHMS COULD leﬁﬁ

RESULT IN A STABLE PRODUCT FOR USE TN FACTORY AUTOMATION APPT,TCATTONS, 3§§§'.

POWER PLANT CONTROL, ATR TRAFFTC CONTROL, AND FLIGHT CONTROL SYSTEMS S
FOR ATRCRAFT AND HELICOPTERS. ®
) ':Z';:i

. n:::v:

BUSTNESS & TECHNOLOGICAL SYSTEMS INC Y
14504 GREENVIEW DR - STE 500 .sﬁﬁﬂ

LAUREL, MD 20708 el
CONTRACT NUMBER: ®

JAMES V CARROLL gft“:
TITLE: N

RECONF IGURATTON ALGORTITHMS FOR ENHANC ING SURVIVARILTITY Rt

P LATFORMS i

TOPTIC# 8 OFF ICE: SN
. e

e

GTVEN THE (NEVITABILITY IN SPACE-BASED STRATEGTC DEFENSE SYSTEMS OF NI
DAMAGE OR SERTOUS DEGRADAT(ON TO ONE OR MORE SYSTEM COMPONENTS, THE 'inﬁk
REMATNING OPERABLE COMPONENTS MUST BE ABLE TO BE RECONF [GURED TO S
PERFORM OPTTMALLY THE SPACE PLATFORM MISSTON. REDUNDANCY IS NOT A LN
FEASTBLE OR APPROPRTATE ALTERNATTIVE IN MANY CASES. IN THOSE - s

INSTANCES, SURVIVABTITTY ENHANCEMENT COULD BE TMPROVED GREATLY BY c;g§L~
ADDING INTELLTGENCE TO APPROPRTATE SYSTEMS IN THE FORM OF A e
SELF-CONTA TNED RECONFTGURATION CAPABILITY. RENLTABLE FAULT DETECT ION NRaRse
:‘_:-:r:f
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o
SCHEMES ARE BEING DEMONSTRATED THAT WILL QUANTTFY SUDDEN FATLURES AND o
ALLOW RECONFIGURATTON LOGIC TO SELECT A COURSE OF ACT[ON MOST A
APPROPRIATE FOR THE TYPE OF DAMAGE SUFFERED WITH MINTIMAL PERFORMANCE .
IMPACT. THE MOST LTKELY PLATFORM SUBSYSTEM FOR THTS RECONF TGURAT ION Y
CAPABTILITY IS THE ATTITUDE AND POINTING CONTROL SYSTEM. IN ADDITION, AN
SURVETLLANCE, OPTTCAL AND WEAPON SYSTEMS ARE BETNG ANATLYZED AS TTIME gty
ALLOWS. BY ADAPTING FDU AND ADAPTIVE CONTROl, ALGORTTHMS FROM THE IR :ﬁgﬁ‘
. PROVEN FIGHTER ATRCRAFT RECONF IGURATTON APPT,ICATION TO THE SPACE RS,
PLATFORM PROBLEM, APPROPRIATE DYNAMIC SYSTEM AND DTISTURBANCE ®
STMULATIONS ARE BEING DEVELOPED ALONG WITH PERFORMANCE TEST SCENARTOS. 1@ﬁﬁ
THE RESULTING PLATFORM RECONF IGURATION SYSTEM, DESTGNED PRTMARILY FOR e
ATTITUDE AND POTNTING CONTROL, IS BETNG TESTED AGATNST BASELTNE (WO i
RECONF TGURATTON) RESULTS. Nt
.' Ly.¢
E BUSTNESS & TECHNOLOGICAL SYSTEMS TNC N
. 14504 GREENVIEW DR - STE 500 ~ootd
{ LAUREL, MD 20708 PG
CONTRACT NUMBER: o
WAGLLACE E LARTMORE R
TITLE: Y
SYSTEM TDENTIFICATION AND CONTROUL USTNG STNGULAR VALVE RS
DECOMPOS [TION SYSTOLIC ARRAYS RS
TOPTC# 10 OFF I[CE: v Vgg
y).' 4
o
CURRENTLY AVATLABLE ALGORITHMS FOR SYSTEM [DENTIFICATION AND CONTROL ”‘ﬁ‘
ARE NOT COMPLETELY RETLIABLE FOR AUTOMATIC TMPTLEMENTATTION ON et
MTICROPROCESSORS [N REAI, TTME. A NEW CLASS OF ALGORITHMS BASED UPON A 5
GENERALIZED SINGULAR VALUE DECOMPOSITION (S BEING CONSIDERED FOR &Bg';
SYSTEM IDENTIFICATION, STATISTICAL MODEL ORDER DETERMINATION, MODEL LAl
ORDER REDUCTTON, AND PREDICTIVE CONTROL. TN THIS APPROACH, THE ]
ALGORITHMS ARE COMPUTATIONALLY STABLE AND NUMERTCALLY ACCURATE AND CAN o
BE IMPLEMENTED ON SYSTOLTIC ARRAY PROCESSORS USTNG RECENTLY DEVELOPED T
. ALGORITHM3 RESULTING N A CONSTDERABLE SPEEDUP. THIS APPROACH 1S Mgt
BASED UPON A RECENT GENERALIZED CANONTCAL VARTATE ANALYSTS METHOD FOR Ty
DETERMINTNG THE OPTIMAI, STATE OF A RESTRTCTED ORDER IN SYSTEM A
IDENTIFICATION, REDUCED ORDER STOCHASTIC FILTERING, AND MODEL i
PREDICTTVE CONTROL. THTS PERMITS A UNTFTED APPROACH TO THE SOLUTTON Sl
OF THESE PROBLEMS FROM THE VTEWPOINTS OF A PREDICTION PROBLEM AS WELL -1
AS AN APPROXTMATTION PROBLEM. THIS INVESTIGATION, IF SUCCESSFUL, WOULD iﬁxﬂ;
o ,". )
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! BENEF IT DEFENSE SYSTEMS THAT REQUIRE ONLINE ADAPTIVE CONTROI, INCTLUDING

o FLUTTER SUPPRESSION, FAILURE DETECTION, CONTROL OF LARGE SPACE
STRUCTURES, AND TARGET DETECTION AND TRACKING. COMMERTICAL

5 APPLTCATIONS INCLUDE CHEMTICAL PROCESS CONTROL, CONTROUL AND

o IDENT[FICATION OF POWER PLANTS, AND ADAPTIVE CONTROL IN [NDUSTRIAT,

% MANUFACTURTNG AND ROBOTICS.

)

o
CENTER FOR REMOTE SENSING

oy 8200 GREENSBORO DR - STE 503

i MCLEAN, VA 22102

o) CONTRACT NUMBER:

f DR SUMAN GANGULY

? TITLE:

: INFRARED TRACKING PERFORMANCE IN THE PRESENCE OF STRTA

i NUCT.EAR BACKGROUND

K n TOPIC# 3 OFFICE:

X

1)

:5 THE RELTABILITY OF A STRATEGIC DEFENSE SYSTEM DEPENDS CRITICALLY ON

THE CAPABILITIES OF OPTICAL SENSCRS TQ TRACK REENTRY VEHICLES AGATINST
i) A HIGHLY STRTATED NUCLEAR DISTURBED ATMOSPHERIC BACKGROUND. THIS
INVESTTIGATION USES COMPUTER CODES TO PERFORM A QUANTITATTIVE ANALYSIS
OF THE IMPACT OF NUCLEAR BACKGROUNDS Ji ANGLE-ONLY OR STEREO VIEWING
- TRACKING SYSTEMS. AN EVALUATTON OF THE FOLLOWING CRITTCAT, VARTABLES
. IS BEING PERFORMED: STRIATTON PARAMETERS; PLATFCORM LOCATTON RELATIVE
: TO THE EARTH'S MAGNETIC FIELD AND TO THE WIND VELOCITY; AND TMPROVED

A TRACKING POSSTIBLE FROM USE OF MULTTIPLE PLATFORM SYSTEMS. THE RESULTS
s OF THIS STUDY WTLL PROVIDE THE GROUNDWORK FOR THE DEVELOPMENT OF A

) COMPUTER CODE WHICH WIL{ INCORPORATE ATMOSPHERTC REALTZATTONS BASED ON
‘: THE MODET, OF A NUCLEAR STRIATED ATMOSPHERE, AND FROM WHICH SENSITIVITY

y STUDTES CAN BE CARRIED OUT.

CERAM-PHYSICS TNC
921 EASTWIND DR - STE 110

-

'~ WESTERVIILE, OH 43081

: CONTRACT NUMBER:

. TUTLE:

. SOLID STATE OXYGEN COMPRESSOR FOR JOULE-THOMPSON CRYOC
N TOPTCH# 3 OFFICE:
[+
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THE S[GNAL-TO-NOTSE RATTO OF INFRARED DETECTORS INCREASES DRAMATICALLY ":-H.&:'if
AS THE TEMPERATURE OF THE DETECTOR IS REDUCED TO CRYOGENTC iy

TEMPERATURES AND THERE HAS BEEN A SUBSTANTTAL TMPROVEMENT N e
CRYOCOOLERS TO MEET THIS NEED. HOWEVER, VALVES OF ONE TYPE OF RO
CRYOCOOLER, THE JOULE-THOMPSON EXPANSTON CRYOCOOLER, ARE PRONE TO b::'u::::':(
PLUGGTNG BY THE FREEZING OF IMPURITTES IN THE HIGH-PRE3SURE STREAM. Ly
TO ADDRESS THIS PROBLEM, A RADICAL APPROACH FOR PROVIDING A Il
HIGH-PRESSURE GAS STREAM OF 100% PURE OXYGEN TO A JOULE-THOMPSON T
EXPANSTON DEVICE IS BETING INVESTIGATED. THE COMPRESSOR, A MONOLITHIC ®
SOLID-STATE DEVICE CONTAINING NO MOVING PARTS, IS BASED ON THE A
SELECTIVE TRANSPORT OF OXYGEN TONS THROUGH A CERAMTIC OXYGEN TONTC anetn
CONDUCTOR UNDER AN APPLTED VOLTAGE. ELEMENTARY CONSTDERATIONS SHOW i
THAT THE CERAMIC STRUCTURE MUST HAVE A VERY LOW RESTSTANCE, THEREBY SRy
ELTMINATING THE PARTTALLY STABTLIZED ZIRCONTAS. THE FEASIBILITY OF AN ana
ALTERNATIVE, PROPRIETARY CERAMIC IS BEING ASSESSED THAT OFFERS TWO ‘®
OUTSTANDTNG ADVANTAGES: OXYGEN TONIC CONDUCTIVITTES 30-50 LARGER THAN e
THE BEST ZTRCONTAS AND FAVORABLE STINTERING TEMPERATURES FOR -'..0'2:;.
FABRTICATING VERY LOW RES[STANCE CELLULAR-HONEYCOMB STRUCTURES.  BASED J.‘;a{h,.:
ON MEASURED OXYGEN-GENERATTON RATES, MODEL CALCULATTONS ARE BETNG ‘l'.:a"‘-:.
CARRTED OUT FOR VARTOUS HONEYCOMB-TYPE GEOMETRIES TO STUDY POWER nhutinty
CONSUMPTION, PRESSURE, MASS-FLOW RATE, STZE, AND EFFICIENCY. TIDEAL e
JOULE~THOMPSON EXPANSTON CYCLES ARE BEING STUDTED FOR REFRUGERATION R
CAPACTTY AT TEMPERATURES 50-90K. e
o
l' .'t
CHEM ICAL DYNAMICS CORP R
9560 PENNSYLVANTA AVE - STE 106 e
UPPER MARLBORO, MD 20772 P
CONTRACT NUMBER: enanie
BRUCE C GARRETT AR
TITLE: e
NTTROCUBANE DECOMPOS I'T [ON QSN
TOPIC# 6 OFF [CE: : -'-.'
;:':"
GAS-PHASE CHEMICAL REACTTIONS PLAY AN IMPORTANT ROLE I[N DETERMINING THE Raiirdy
POWER AND SENSTTIVITY OF ENERGETIC MATERTALS WHTICH ARE USED AS FUELS N

IN DEFENSE PROPULSTON SYSTEMS. THEORETICAL METHODS CAN PROVTDE 3

DETATLED DYNAMIC TNFORMATION ABOUT THE IMPORTANT CHEMICAL REACTTONS, 2O
THEREBY ATDING IN THE DESTGN OF NEW PROPELLANTS. THEORETTCAT METHODS ¥
HAVE BEEN DEVELOPED, EXTENSIVELY TESTED, AND SHOWN TO BE APPLTCABLE TO Y
"::"sﬁx
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SMALT, POLYATOMIC SYSTEMS (THREE ATOMS). THE FEASIBILITY (S BEING
INVESTIGATED OF EXTENDING THESE METHODS TO DETERMINE REACTTON PATHWAYS
AND RATES FOR LARGER POLYATOMIC SYSTEMS TMPORTANT IN PROPELLANT
DECOMPOS I'TTON. ELECTRONIC STRUCTURE CALCULATIONS ARE BEING UNDERTAKEN Y,
TO OBTATIN POTENTTAL ENERGY SURFACE INFORMATTON WHICH 1S THEN USED IN .?f 
DYNAMIC CATLCULATTONS OF THE RATE CONSTANTS. THE SENSITIVITY OF THE ::fh
COMPUTED RATE CONSTANTS TO THE LEVEL OF COMPUTATIONAL EFFORT IS BEING o
STUDTED FOR A FATIRLY SMALL REACTIVE SYSTEM (FIVE ATOMS) TO ASSESS THE iy
FEASIBILITY OF EXTENDING THESE METHODS TO LARGE MORE DEMANDING
POLYATOMIC SYSTEMS. THE RENEFITS OF THE RESEARCH, [F SUCCESSFUI, ARE
THE ABILITY TO THEORETICALLY DETERMINE KINETIC DATA FOR GAS-PHASE
CHEMTCAL REACTIONS TMPORTANT IN PROPELLANT DECOMPOSTTTION AND TO
PROVIDE INSTGHT INTO THE MECHANISM OF RADICAL ATTACK OF NITRO

CONTA INING MOLECULES. THESE THEORETICAL METHODS WILL AID IN THE
DEVELOPMENT OF PROPELLANTS WHICH ARE ENERGETIC YET STABLE.

PO BOX 1067
BURLINGTON, MA 01803 Q
CONTRACT NUMBER:

DR M L GOPTKANTH ®
TUTLE: :
CATHODES FOR HIGH ENERGY DENSIUTY RECHARGEABLE BATTERIE
TOPTIC# 5 OFF ICE:

CHEMTECH SYSTEMS INC %

LITHTUM-THTIONYL CHULORIDE AND LITHTUM-SULFUR DTOXIDE BATTERYSYSTEMS 4
HAVE HIUGHEST ENERGY BUT CANNOT BE RECHARGED; THIS LIMITS THEIR USE TN
MANY SPACE POWER APPLICATTIONS. AN ALIL INORGANTC AMBTIENT TEMPERATURE
RECHARGEABLE BATTERY BASED ON LITHTIUM AND SULFUR DTOXTDE WOUT.D HAVE
ONE OF THE HTGHEST THEORETTICAI AND PRACTICAI ENERGY DENSITIES AND
MIGHT POTENTTIALLY SOLVE THE LITHTUM RECHARGEABLE BATTERY PROBILEMS.
SUCH A HTGH ENERGY DENSTITY, ALL TINORGANIC, NON-AQUEOUS RECHARGEABLE
BATTERY FOR SPACE APPLICATIONS 1S BETING DEVELOPED. THIS SYSTEM COULD
HAVE ENERGY DENSTTY THAT WOULD MEET THE REQUIREMENTS OF STRATEGIC
DEFENSE NEEDS, AND BURST POWER THAT COULD EASTLY REACH HUNDREDS CF
KW'S OF POWER. SUCH A BATTERY WOULD DEPEND UPON A NEW CATHODE, WHICH

;":", o

iy S
., #.

CAN ENABLE TMPROVEMENTS IN ITS PERFORMANCE, ESPECTIALLY HIGH ENERGY, ‘:-:(Q-
NUMBER OF CYCLES, OVER-CHARGE ABTLITY, STORAGE LIFE, AND HIGH CURRENT ®
CHARGE/DISCHARGE. BY VARYING THE CATHODES OF PROPERTITES, THTS BATTERY Zfﬂ
A
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COULD BE TAILORED FOR VARTIOUS APPLICATIONS, BOTH DEFENSE AND CIVIIL.

CHIRP CORP

8248 SUGARMAN DR

LaJOLLA, CA 92037

CONTRACT NUMBER:

DR RICHARD A ATLES

TITLE:

OPTTMUM SENSOR FUSTON FOR DETECTION OF LOW~OBSERVABILT
AND DTUSCRIMINATTON AGAINST DECOYS AND JAMMING

TOPIC# 3 QFFICE:

SENSOR FUSION ADDRESSES THE PROBLEM OF COMBINING OUTPUTS OF SENSORS
THAT COVER A BROAD RANGE OF THE ELECTROMAGNETIC SPECTRUM TN ORDER TO
DETECT LOW-OBSERVABILITY TARGETS AND TO DISCRIMINATE AGAINST DECOYS
AND OTHER PENETRATION AIDS. MANY CURRENTLY POPULAR APPROACHES TO
FUSTON ARE SUBOPTIMAL BECAUSE THEY USE THRESHOLDED SENSOR OUTPUTS
RATHER THAN THE OUTPUTS THEMSELVES. WELL ACCEPTED (BAYES OR
NEYMAN-PEARSON) OPTIMALTITY CRITERTA ARE BEING USED TO SUGGEST NEW
FUSTON METHODS TNCORPORATING ENVIRONMENTALLY ADAPTIVE DISCRIMINANTS
AND MULT{PLE HYPOTHESES ABOUT TARGET OR DECOY TYPES. THE ADVANTAGES
OF OPTIMUM FUSTON METHODS RELATTVE TO OTHER SUBOPTIMUM TECHNIQUES SUCH
AS M OUT OF N DETECTORS (TINCLUDING AND AND OR OPERATIONS) ARE BETING
QUANTITATIVELY DEMONSTRATED. THE QUANTTITATIVE DEMONSTRATION 1S 1IN
TERMS OF RECEIVER OPERATING CURVES OF THE FUSED SENSOR OUTPUT GIVEN
THE RECEIVER OPERATING CURVES OF THE TNDUVIDUAL SENSORS. MILITARY
BENEFITS ARE THE OPTIMUM USE OF MULTIPLE SENSORS FOR SURVETILLANCE AND
DTISCRTMINATION AGATINST COUNTERMEASURES. COMMERCTAL BENEFITS INCLUDE
THE OPTIMUM USE OF INFORMATION FROM DIFFERENT MEDTCAL IMAGING DEVICES
FOR MEDICAL DIAGNOSTS.

CHRONOS RESEARCH LABS INC
3025 V1A de CABALLO
OLIVENHATIN, CA 92024
CONTRACT NUMBER:

DR RANDALI, B ONSEN

TITLE:

PYROELECTRIC BATTERY SYSTEMS
TOPTIC# 5 OFF ICE:

- o n_ = _m
LR
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j RECENT ADVANCES IN PYROELECTRICS HAVE PROVIDED MATERIALS WHTCH MAY BE e
! USEFUL [N THE DIRECT CONVERSTON OF HEAT INTO ELECTRICAL ENERGY IN >
SPACE SYSTEMS. THESE MATERIALS COULD PROVIDE AN ULTRA-LIGHTWETGHT i
% MEANS OF GENERATTNG ELECTRICAL POWER FROM A THERMAI, BATTERY SYSTEM e
]l WITH NO MOVING SOLID PARTS. ADVANCED PYROELECTRIC DEVICES APPEAR -%Eﬁ
% CAPABLE OF EXCEEDING 30% EFFICIENCY. DUE TO ITS PROJECTED HIGHER Rl
¥l EFFICIENCY, THE PYROELECTRIC APPROACH WILL BE SMALLER BY A FACTOR OF zﬁy
¥ TWO IN SOLAR COLLECTOR AREA THAN PHOTOVOLTAICS. THE FEASIBILITY IS o
BEING DEMONSTRATED EXPERTMENTALLY THAT CERTAIN COPOLYMERS CAN PRODUCE o
® ELECTRICAL POWER AT HIGHER TEMPERATURES THAN PRESENTLY AVATLABLE WITH it
{0 EXTSTING MATERTALS. TWO NEW COMPOSTTTONAL RATTOS OF COPOLYMER RESIN Mt
Bl ARE BEING SYNTHESTZED. TEST SPECIMENS ARE BEING FABRICATED FROM THE i
B} RESINS, AND THERMAL-ELECTRICAL CYCLING MEASUREMENTS PERFORMED. o
I¥ ELECTRIC DISPLACEMENT VERSUS ELECTRIC FIELD BEHAVIOR OF THE <;“
PYROELECTRIC COPOLYMER 1S BETING MEASURED DURING ELECTRIC ok
i%  ERICSSON/BRAYTON CYCLING AT ELEVATED TEMPERATURES (UP TO 140C). BASED R
[ ON THE RESULTS OF THE MEASUREMENTS, AN ENGINEERING AND ECONOMIC PR
[ ANALYSTS 1S BEING PREPARED. N
;‘: :'o':'n‘l
Ry ity
8l COLEMAN RESEARCH CORP ®
M 5950 LAKEHURST DR g
& ORLANDO, FL 32819 e,
% CONTRACT NUMBER: ﬁﬁ;
P DR DAVID GLOECKNER Kbt
M TITLE: il
B KINETIC KILL VEHICLE INTTIAL POINTING ALGORTUTHMS )
M TOPTICH 2 OFF [CE: "
B! TN THE SPACE-BASED KILL VEHICLE BATTLE SCENARTO, THE ﬁbw
R INTERCEPTOR/TARGET ENGAGEMENT RANGES ARE USUALLY TLARGE AND THE ENERGY SN
"  AVATILABLE TO THE INTERCEPTOR FOR COURSE CORRECTION TS LIMUTED. THE °
D LARGE ENGAGEMENT RANGES INVOLVED MEAN THAT EVEN A SMALL POTNTING ERROR BoSl
) AT LAUNCH (LAUNCH HEADING ANGLE) RESULTS IN LARGE PROJECTED MTSS R
Kl DISTANCE REQUTRING AN EXCESSTIVE AMOUNT OF ENERGY TO CORRECT FOR THE oy
4 MISS DISTANCES. THESE CONSTDERATIONS SUGGEST THAT IS (S TMPORTANT TO o
! SELECT THE INTERCEPTOR POINTING VECTOR AT LAUNCH SUCH THAT THE FLTGHT BRGSO
[/ TRAJECTORY 1S "CLOSE" TO THE COLLISTON COURSE, GIVEN THAT THERE ARE NO '
. ADDITIONAL TARGET MANEUVERS. 1IN THE PAST, THIS POTNTING PROBLEM [SSUE DT
0% HAD BEEN ADDRESSED BY ASSUMING A CONSTANT VELOCITY AND ACCELERATTON Yo
" ey
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VECTOR AND BY TGNORING THE GRAVITATIONAT, EFFECTS. THE STRATEGIC ﬁhg@
DEFENSE INTERCEPTOR POTNTING PROBLEM WITH ACCELERATION AND GRAVITY ey
EFFECTS TAKEN TNTO ACCOUNT BECOMES A COMPLEX PROBLEM, AND A CLOSED 'ttt
FORM EXPRESSTON FOR THE POTNTING VECTOR CANNOT BE FOUND. A BASELTNE i
ITERATIVE ALGORITHM 1S BEING INVESTIGATED THAT COMPUTES THE POINTING ﬁﬂ&ﬁ
; VECTOR THAT LEADS TO A COLLISION COURSE TRAJECTORY. THE TNTERCEPTOR Wity
LAUNCH CONDITIONS, ITS BOOST PHASE, AND THE GRAVITY EFFECTS ARE BETNG Qﬂﬂ#
TAKEN INTO ACCOUNT. THE STUDY TS DEVELOPTNG AND TESTING THE ALGORTITHM WO
- AND COMPARING ITS SPEED AND ACCURACY WITH ALTERNATIVE ALGORTTHMS. ‘Jfﬁ
":’
COMBUSTION SCTENCES INC X5
208 ELMWOOD RD 'ﬁ'
CHAMPATGN, 1L 61821 (K
CONTRACT NUMBER: HY
DR HERMAN KRTER ®
TITLE: AT
LASER PROPULSTON THRUSTERS bt
TOPIC# 6 OFF ICE: é;*‘g
X
LASER ROCKET PROPULSTON RESEARCH RECENTLY HAS DEMONSTRATED SUBSTANTTAIL e
POTENTTAL FOR THE CONVERSTON OF HTGH POWER [ASER ENERGY [NTO THERMAT, ggh.u
PROPULSTVE ENERGY, USING ETTHER CONTINUOUS OR PULSED MODE LASER ik
SOURCES. IT IS NOW POSSIBLE FOR THE FIRST TIME TO DEVELOP PROTOTYPE 'éﬂﬁﬂ
DESIGNS FOR ACTUAL TASER PROPULSTON THRUSTERS THAT CAN BE BUTLT AND o
TESTED AT REALISTIC LASER POWERS. TO ACCOMPLISH THIS, PREVIOUS LASER 20N
PROPULSTON RESEARCH TS BEING REVIEWED, VARTOUS ENERGY CONVERSTON °
W WY

TECHNTQUES EVALUATED, TMPORTANT SYSTEM QUESTIONS EXAMINED, AND
EXTSTING NUMERICAL MODELS USED TO DEVELOP SCALING LAWS AND QUANTIFY
THRUSTER PERFORMANCE AT VERY HUGH TASER POWERS. BASELINE DESIGNS FOR

S
A

g,

ACTUAL TASER PROPULSTON THRUSTERS ARE BEING DEVELOPED; DEVICES WHTCH ‘ﬁgyﬂ
COULD LATER BE BUTLT AND TESTED. N
°
A
COMPTEK CORP vy
2400 SCHOENERSVILLE RD - RD4 NS
ALLENTOWN, PA 18103 Ay
CONTRACT NUMBER: Al
GEORGE C STH abid
TITLE: 2
KINETIC ENERGY TMPACT ASSESSMENT METHODOLOGY ENS
TOPIC# 9 OFF (CE: :%;C; o

nl

i ff.’f;‘
L

~

¢
PR T A N T SR S - -
M N O A N A MR AT AT g

A% Vo Ny ‘: - )’*f
AT AT W NP S AT




RN

o el me e e moT b

-

e,

-
o

-

o

o b

F ats - A

PR,

"t

X R

-l

o ‘.' ¥ -'" "h"\"\v w V- L " 'f". - ."’ s, ‘
.o"..a By '»‘I":.l.. ‘:*i 1_.!'!. 1.0 NS ™ -.".'t..\v T T LENTES, e \ ‘ $ ” ¥y

T T R T TR T R T U T TR X T TOU TR T SN U N LS DN TR Y T D R O R O R Y L YO AT O R U "“0.;'

SMALL BUSTINESS TNNOVATION RESEARCH (SBIR) PROGRAM - PHASE 1 PAGE 670
BY SERVICE
FISCAL YEAR 1987
SD10

SUBMITTED BY

A METHODOLOGY FOR ASSESSING TARGET LETHALITY TS BEING INVESTIGATED
SUCH THAT THE HTERARCHY OF DAMAGE STATES CAUSED BY HYPERVELOCTITY
IMPACT CAN BE PREDICTED AS THE HARDNESS AND/OR TOUGHNESS OF THE TARGET
MATERTAL 1S ALTERED. THE DYNAMTIC RESPONSE OF THE PROJECTILE AND
TARGET MATERTIAL 1S BEING DERIVED BY KNOWING ONLY THE STATIC UNTAXTAL
DATA FOR A SUFFICIENTLY SMALL (NITTAL TOAD STEP. CHANGE TN TLOCAL
STRATIN RATES AND STRAIN RATE HISTORY IS BEING DERTVED ANALYTICALLY 1IN
ADDITION TO DETERMINING PHASE TRANSITION OF TARGET FROM SOLID TO
LTIQUID AND LIQUID TO GAS. 1IN CONTRAST TO THE CONVENTTONAL APPROACH,
THE DAMAGE PATTERN OF A PROJECTILE/TARGET SYSTEM IS BETING OBTATNED
SHORTLY AFTER TIMPACT. ANTICIPATED POTENTIAL, APPLICATIONS WILL ENHANCE
THE DYNAMIC TNTEGRITY OF BALLISTIC MISSILES AS THE METHOD CAN BE
EXTENDED TO OBLIQUE HYPERVELOCITY TMPACT OF MULTI-LAYER STRUCTURES AND
PROVIDE INFORMATTION ON SUBSCATLTING OF HYPERVELOCITY PROJECTTILE/TARGET
SYSTEMS SO AS TO MINIMIZE OR AVOID FULL SCALE TESTS. THIS
INVESTTIGATTION, TF SUCCESSFUL, HAS COMMERCTIAI, APPT,ICATION IN GENERATTING
TIME DEPENDENT STRESS AND STRATIN DATA FOR A WIDE RANGE OF STRAIN
RATES.

CORDEC CORP

8270-B CINDER BED RD

LORTON, VA 22079

CONTRACT NUMBER:

DR RAYMOND J WEIMER

TITLE:

NTIOBTUM NITRIDE SUPERCONDUCTING ELEMENTS FOR ELECTROMA
RATL GUNS AND PLASMA GUNS

TOPTIC# 2 OFF1CE:

)

{ x
:%’a

a_m -

|

HTGH ENERGY LASERS, PARTICLE BEAM WEAPONS, AND ELECTROMAGNETIC GUNS
REQUTIRE DELIVERY OF UNPRECEDENTED AMOUNTS OF ELECTRTCAL ENERGY IN VERY
SHORT TIMES. STORING AND DISTRIBUTING POWER ON THIS SCALE 1S MORE
EFFICIENT AND EFFECTIVE BY UTILUZ ING SUPERCONDUCTING ETLEMENTS TO THE
MAXTMUM EXTENT. NIOBTUM NITRIDE (NBN) HAS EMERGED AS THE BEST
CANDIDATE ON THE BASIS OF ITS HIGH TRANSITION TEMPERATURE, HTUGH
CRITICAL CURRENT, AND HIGH CRITICAL FIELD IN THIN FILMS. MOREOVER,
NBN SUPERCONDUCTORS ARE UNIQUELY RESISTANT TO RADTIATTON AND ARE
INSENSTTIVE TO ELASTTC STRATIN DEGRADATTON OF THE CRITICAL FTIELDS AND
TEMPERATURES. USTNG NEWLY DEVELOPED VAPOR DEPOSITION PROCESSES FOR

i
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PRODUCING STRUCTURAL METAL MATRIX COMPOSITES, NBN THIN FTILM PROPERTIES
ARE BEING EXPLORED FOR FABRIUICATING HIGH-PERFORMANCE COMPACT POWER
FEEDS FOR MEGAMPERE SYSTEMS. THESE NEW SUPERCONDUCTING COMPOSTITES ARE
BEING EVALUATED IN TERMS OF SUPERCONDUCTING PROPERTIES, MECHANTICAT
PROPERTIES,; AND MICROSTRUCTURES TO ESTABLISH GUIDELINES FOR A SCALE-UP
AND OPTIMTZATION OF THE PROCESSES AND FOR DESIGN AND CONSTRUCTION OF
PROTOTYPE HARDWARE DEMONSTRATTON PTIECES AT A TATER PHASE.

SIGNIF ICANTLY LOWER COSTS, TMPROVED RADTATTON RESISTANCE AND
THERMOMECHANTCAT STABILITY, AND MORE FLEXUBLE DESTGN OPTTONS SHOULD
FACTLITATE CONSTRUCTION OF HIGH-FIELD MAGNETS AND HIGH POWER DENSITY
CONDUCTORS FOR ENERGY TRANSFER AND STORAGE.

CORIOLTIS CORP

15315 SOBEY RD

SARATOGA, CA 95070

CONTRACT NUMBER:

ARTHUR H TVERSEN

TITLE:

HIGH HEAT FLUX THERMAL MANAGEMENT IN SPACE PRIME POWER
AND OTHER DEVICES

TOPICH# 7 OFFICE:

A NEW CLASS OF LIQUTD COOLED HEAT EXCHANGE SURFACES PREVIOUSLY HAS
BEEN DEMONSTRATED THAT COULD CONTRIBUTE TO THE DEVELOPMENT OF COMPACT,
LTIGHTWETIGHT SPACE-BASED PRIME POWER SYSTEMS. BENEFITS ARE HIGH FLUX
REMOVAL AND SUBSTANTIAL WETGHT REDUCTTION TN COOLANT PUMP WEIGHT. A
STMPLTIFIED SPACE REACTOR CALCULATION TINDICATES A 432 HP PUMP FOR
CONVENTTONAL COOLING VS 1 HP FOR A NEW PROPRTETARY TECHNOLOGY AT 20
MW/M SQUARED FOR A 60 MW RATING. AT 60 MW/M SQUARED FOR A 180 MW
RATING, 18,560 HP AND 23 HP RESPECTIVELY, WOULD BE REQUTIRED. HEAT
TRANSFER 1S UNAFFECTED BY ZERO "G" (SPACE) OR HIGH "G" (MANEUVERING
PLATFORM) OPERATION. THE PREVIOUS PROOF OF PRINCIPLE DEMONSTRATED 60
MW/M SQUARED WITH 200 MW/M SQUARED CONSIDERED A PRACTICAL LIMIT. THE
CURRENT EFFORT 1S BEING DTRECTED TO AN INITTAL FLUID MECHANICS
ANALYSTS AND DESIGN OF A LARGE AREA PLANAR ELECTRON GUN AND COLLECTOR.
THE TEST VEHTICLE FOR A LATER PHASE WOULD BE THE ABOVE COLLECTOR
OPERATED TO 100 KW TO DEMONSTRATE 20 MW/M SQUARED DISSTPATION WITH 60
MW/M SQUARED AS A GOAL. FUTURE STUDIES WOULD ADDRESS 200 MW/M SQUARED
OPERATTON.
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CORY TABS TINC

1436 VIEW POINTE AVE

ESCONDIDO, CA 92027

CONTRACT NUMBER:

DR J S CORY

TITLE:

SOUND AMPLIFICATION BY STIMULATED EMTSSTON
TOPTCH 2 OFF [CE: R,

SOME EVIDENCE 1S AVATILABLE THAT THE PHASE TRANSFORMATION ENERGY OF o
NTITINOL CAN BE TRANSFORMED TNTO SONIC ENERGY. TIF A DEVICE CAN BE kwﬂ.ﬂ
X

)
!

g
BUILT WHICH ALLOWS THIS CONVERSTON, THE RESULTING AMPLIFIED SOUND WAVE o

MOTTON AT A NITINOL SURFACE COULD BE USED TO ACCELERATE A
HYPERVELOCTITY PROJECTILE TO SONIC SPEED (5 KM/SEC) AND ABOVE. THE
COUPT,ING BETWEEN THE NITINOL SURFACE AND THE PROJECTILE WOULD PROVIDE
THE PRESSURE PADS SUCCESSFULLY USED IN PIEZOELECTRIC MOTORS. THE
CRITICAL REQUIREMENT FOR SUCH A DEVICE TS TO FIND THE GEOMETRY AND THE
NTITINOL CONDITIONS OF TEMPERATURE, STRESS, STRATN, CONDITIONING AND
HEAT TREATMENT WHICH WILL ALLOW THE CONVERSTON OF THE PHASE
TRANSFORMATION TINTO A PRESSURE WAVE. AN EXPERIMENTAL AND ANALYTICAL
SEARCH [S UNDERWAY FOR THE GEOMETRY AND NTITTNOL CONDITTONS REQUTRED
FOR SOUND AMPLICATION BY STIMULATED EMTSSION. THE SMOOTH ACCET,ERATION
OF A PROJECTILE BY A SOLTD WALL COULD PROVIDE AN ATTRACTTVE ALTERNATE
TO J-CROSS-B OR GAS EXPANSTON ACCELERATION.

COVALENT ASSOCS 1INC
52 DRAGON CT
WOBURN, MA 01801
CONTRACT NUMBER:

DR V R KOCH

TITLE:
MICROCRYSTALLITE TITANTUM DISULFIDE CATHODES FOR PULSE
TOPIC# 5 OFF [CE:

RECHARGEABLE POWER SOURCES POSSESSTNG HUGH ENERGY DENSITIES, BRIEF BUT
REPETITIVE HIGH CURRENT OUTPUTS, AND THOUSANDS OF DUTY CYCLES ARE
REQUIRED FOR STRATEGTIC DEFENSE SYSTEMS. TO ADDRESS THESE NEEDS, HTIGH

2]

P
7

?

"
AN X9

A

AR
.-._';t'.‘::&
=

:.;;;

T Yo Ve
P
I
f& /

':’"
r‘.(

PR d
by
Foil'd

g ]

OO A 2 LI - Vv q AR WAL W AT AT ATAF SR -__.... A A
T A s e A W e A AT S R




SR BN U U U MU MO O WUV IO OOUSIO XY TSI D WY D 107 TR v O T TR TR T T o e PR T X T R U WER Y W O KW KR s

.. ".‘:4
‘l..‘
)

b

®
SMALL BUSTINESS INNOVATTON RESEARCH (SBTR) PROGRAM - PHASE 1 PAGE 673 Ve
BY SERVICE ;‘C'\-
FISCAL YEAR 1987 KA
SDTO ,$$h
[, ‘.l.':?i
SUBMITTED BY . ,:.
------------ oy i':'.’:':
Dn IR
it
VAR
SURFACE AREA, THIN FILM CATHODES ARE BEING FABRICATED FOR AMBIENT .:ﬁﬁﬁ
TEMPERATURE LITHTUM BATTERIES. THESE CATHODES FEATURE AN ARRAY OF s
APPROXTMATELY T, MTCROMETER MTCROCRYSTALLITE TIS2 PLATES ORIENTED SUCH Ly
THAT THE AXTS OF LUTHTUM [NTERCALATTION IS PERPENDICULAR TO THE PLANE N,
OF THE CURRENT COLLECTOR. RECHARGEABLE CELLS COMPRISING THESE qdﬁ?
CATHODES AND LI FOTL ANODES ARE BETING ASSEMBLED AND CYCLED UNDER A
PRESSURE BY A COMPUTER~CONTROLLED BATTERY CYCLER SPECTFICALLY DESIGNED §*3$¢
FOR HIGH RATES, LOW CAPACTITIES, AND MANY CYCLES. PREPARATION AND AR
COMPLETE CHARACTERTZATION CF THE MICROCRYSTALLITE TIS2 CATHODES 1S R0
UNDERWAY. DUE TO THE SHORT DISCHARGE TTIMES (50 TO 100 MSEC) HUNDREDS b@ﬂdﬂ
OF CYCLES ARE BEING ACCUMULATED PER DAY, THEREBY PROVIDING RAPID :%hﬂ&
FEEDBACK IN [DENTIFYING THE CRITICAL VARTABLES AFFECTING PULSE POWER 'h@pgg
PERFORMANCE. RECHARGEABLE LTTHTUM PULSE POWER SYSTEMS COULD FIND n‘.;a::;;:&
TMMEDTATE USE TN MTLTTARY SATELLITES AND ATRBORNE WEAPONS SYSTEMS. ARNA
THTS TECHNOLOGY TS ALSO APPLTICABLE TO BTIO-MEDICAL HARDWARE SUCH AS .
TMPLANTED DEFIBRTILLATORS WHERE HTGH CURRENT PULSES WITH NO VOLTAGE LAG -~ﬁﬁ§
ARE REQUTRED. &5 )
T
1. ':’:':“;
CREARE T1INC Wit
PO BOX 71 - ETNA RD ®
HANOVER, NH 03755 gﬁﬁQ
CONTRACT NUMBER: R
JAVTER A VALENZUELA ettt
TITLE: e
HIGH PERFORMANCE RADTATOR FOR ADVANCED SPACE POWER SYS 0
TOPIC# 7 OFF [CE: ®
-
it
THE LTIQUID DROPLET RADIATOR (LDR) 1S A LIGHTWEIGHT, HIGH PERFORMANCE %qg,;
HEAT REJECTTON CONCEPT FOR SPACE THERMAL MANAGEMENT SYSTEMS. [N THIS :;&ﬁf
CONCEPT, LIQUID DROPLETS ARE PROPELLED THROUGH SPACE AND ARE COOLED BY ety
RADTATION. THE LDR PROMISES AN ORDER OF MAGNITUDE REDUCTION N
RADTATOR WETGHT (1 KG/M SQUARED) RELATIVE TO ADVANCED HEAT PIPES N
CURRENTTLY UNDER DEVELOPMENT (5-10 KG/M SQUARED); THTIS TRANCLATES INTO il
AS MUCH AS A 25% REDUCTION [N OVERALL POWER SYSTEM WEIGHT FOR FUTURE Uiy
HTIGH POWER MISSTONS. HOWEVER, CURRENT LDR CONCEPTS REQUTRE EXTREMELY ,qgg
ACCURATE ATMING OF DROPLETS TO PREVENT LOSS OF RADTATOR FLUTD AND ey
SUBSEQUENT CONTAMINATION OF THE SPACECRAFT. THIS CHALLENGES ®
DEPLOYABITITY AND PRECTLUDES OPERATTION DURING SPACECRAFT MANEUVERS. SR
THE FEASIBILITY TS BETNG INVESTTGATED OF A NOVEL LDR CONCEPT WHTCH 4Q¢5qf

K > Y d J '|, O 0 |l.-‘ Wy ' ¥ % ﬁ LW L ST Y S LR &‘ LR L ’)’b'\- }." ALY . §
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OFFERS THE SAME POTENTTAL FOR AN ORDER OF MAGNTTUDE TMPROVEMENT TN :-'::E::ﬁi
HEAT TRANSFER PERFORMANCE BUT ADDIT[ONALLY PROVIDES POSITIVE CONTROL -
OF DROPLET TRAJECTORY. HENCE, THE DEVICE CAN BE DESTGNED TO TR
COMPLETELY ELIMINATE FLUID LOSS. THE DEVICE T[S ALSO COMPACT, EASILY HS',_J"}»
DEPLOYED, AND IT CAN BE OPERATED DURING SPACECRAFT MANEUVERS. IF - IV
PROVEN FEASIBLE, THE CONCEPT WOULD BE DEMONSTRATED AND A PROTOTYPE ::,;Q-_’
RADTATOR FOR AN ADVANCED SPACE POWER SYSTEM DESTIGNED [N A LATER ;’* oy
EFFORT. o
tnta

CREARE INC ‘u,::as:g.:f
PO BOX 71 - ENTA RD «‘ :0::,::
HANOVER, NH 03755 et
CONTRACT NUMBER: Wl
CHRTSTOPHER J CROWLEY ..
TITLE: .;s:
CRYOCOOLER PULSED CONDUCTORS FOR BUSBARS IN HIGH POWER P
TOPIC# 5 OFF ICE: s
:.:..:a':;

.
-
-

THE FEASTBILITY TS BEING ASSESSED OF APPLYING CRYOCOOLED CONDUCTOR

TECHNOLOGY TO THE BUSBARS OF HIGH CURRENT DENSITY, PULSED POWER :;:..::::l
SYSTEMS. ALTERNATE CONDUCTOR MATERIALS ARE BEING EVALUATED AND < .:ng
CONDUCTOR GEOMETRY CONCEPTUALTZED. THERMAL TECHNOLOGY FOR RAPID Tt
TRANS TENT HEAT TRANSFER IS BEING APPLIED AND KEY EXPERIMENTS ARE BETNG __,,‘
CONDICTED USTING EXISTING FACILITIES. AN ANALYSIS IS BETING PERFORMED el
THAT SYNTHESTZES THIS INFORMATION ON MATERTAL CHARACTERISTICS, N
GEOMETRTES, AND THERMAL BEHAVTIOR IN ORDER TO DETERMINE THE CONDUCTOR |:‘|::.|::.'
WITH THE BEST PERFORMANCE. THE PERFORMANCE SPECTFICATION BEING USED it
IS THE HIGHEST LIMIT OF STABLE OPERATION OF THE CONDUCTOR UNDER PULSED |:;{n}-:.:a.
POWER CONDITTONS (CURRENT DENSTTY, PULSE DURATION AND FREQUENCY) . ltl...‘i;nfi
SEPARATELY, A SYSTEMS ANALYS(S 1S BETING PERFORMED IN ORDER TO EVALUATE et
THE PRACTICAL BENEFITS OF APPLYING THIS TECHNOLOGY TO BUSBARS IN HIGH [ )
POWER SYSTEMS. N
A
LY x.‘_
CREARE 1INC Eﬁh
PO BOX 71 - ETNA RD ]
HANOVER, NH 03755
CONTRACT NUMBER: Pt
W DODD STACY ,-‘:.-
TITLE: Rhe,
ULTRARELTABLE CRYOCOOLER FOR SATELLTTE SENSOR COOLTNG 2OA o
TOPIC# 3 OFF [CE: P
®
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CRYOGENTC COOLERS OF ULTRAHIGH RELTABILITY ARE ESSENTTAL TO THE SV
OPTTICAL SENSORS OF A SPACE-BASED BALLISTIC MISSILE DEFENSE SYSTEM. TETRE
SIMPLICTITY, LIGHT WEIGHT, HIGH EFFICIENCY AND LOW COST ARE FURTHER «F“!Q
IMPORTANT ATTRIBUTES. THE FEASTBILITY OF A DESTGN AND FABRICATION Ly
CONCEPT 1S BEING INVESTIGATED THAT ELIMINATES FRICTION, WEAR, AND SEAL o
LEAKAGE TN STTRLING CYCLE CRYOCOOLERS. DESIGN, FABRICATTON, AND ."ﬂ&
. ENDURANCE TESTING OF KEY COLD END COMPONENTS CENTRAL TO THE INNOVATIVE ot la
CONCEPT ARE BETING PERFORMED. TF SUCCESSFUL, THIS INVESTIGATION WILL o
DEMONSTRATE THE VIABILITY OF CRITICAL DESTGN ELEMENTS AND FABRICATION "‘i""*".:
TECHNTQUES FOR A LONG LIFE, LOW COST CRYOCOOLER., POTENTIAL COMMERCTAL n&vd&
APPLTCATIONS INCLUDE AREAS WHERE LOW POWER ELECTRONIC DEVICES ARE i'ﬁ@ﬁ
EMPLOYED OR PROPOSED FOR THETR SENSITIVITY OR SPEED AT CRYOGENIC Q&Qg
TEMPERATURES. SOME EXAMPLES ARE: MEDTCAL RESEARCH AND DTAGNOSTS, e
ADVANCED COMPUTERS AND COMMUNICATTONS SYSTEMS (JOSEPHSON JUNCTIONS), e
AND SATELLITE AND NTIGH VISION SYSTEMS (IR SENSORS). Jﬁﬂﬁk

CRYSTAL SYSTEMS INC B,Qﬁﬁ
27 CONGRESS ST st
SALEM, MA 01970 ®
CONTRACT NUMBER: C‘«.
CHANDRA P KHATTAK R
TITLE: .:3"..};.';;
FOUR INCH DIAMETER GaAs CRYSTAL GROWTH USING THE HEAT o 0
METHOD gy
TOPIC# 14 OFF ICE: °
TAR
\‘: i
ONE OF THE SIGNTIFICANT ELECTRONIC MATERTIALS OF STRATEGIC IMPORTANCE 1S :f?q‘
SINGLE-CRYSTAL GAAS. GAAS CRYSTALS ARE ESSENTTAL FOR THE NEXT e »&
GENERATION OF INTEGRATED CIRCUITS, SUPERCOMPUTERS, AND MICROWAVE R
DEVICES. CURRENTLY, THREE INCH D[AMTER GAAS CRYSTALS ARE COMMERCTIALLY °
AVATLABLE. HOWEVER, THERE 1S CONSIDERABLE VARTATION IN PROPERTIES AN
WITHIN A BOULE. THTS VARTATION TN PROPERTTES HAS LTMITED GROWTH OF RSN
’ THE GAAS INDUSTRY FOR LARGE-SCALE MANUFACTURING OF IMPORTANT DEVICES. i}@yﬁ
FOR FUTURE APPLTICATTONS, IT [S DESTRABLE TO PRODUCE HIGH QUALITY FOUR L
INCH DTIAMETER GAAS CRYSTALS WITH UNTFORM ELECTRONIC PROPERTIES. A NEW PN
CRYSTAL GROWTH TECHNTQUE, THE HEAT EXCHANGER METHOD (HEM) RECENTLY HAS iy
BEEN ADAPTED FOR THE GROWTH OF GAAS CRYSTALS. IT HAS BEEN SHOWN THAT §3‘§F
UNDOPED SEMT-INSULATING TWO AND THREE TNCH DTAMETER GAAS CRYSTALS "

COULD BE GROWN BY HEM WITH REMARKABLY UNIFORM ELECTRONTIC PROPERTIES.
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HEM 1S BEING USED FOR GROWTH OF UNDOPED GAAS CRYSTALS AND THE
FEASIBILITY 1S BEING SHOWN OF PRODUCING SEMT-INSULATING FOUR INCH
DTAMETER GAAS WTITH UNIFORM PROPERTIES ACROSS THE ENTIRE DIAMETER.

CRYSTANLUME

3180 PORTER DR - STE 2

PAT.O ATLTO, CA 94304

CONTRACT NUMBER:

DR J MICHAEL PTINNEO

TITLE:

PLASMA-ENHANCED CHEMICAL VAPOR DEPOSITED DTAMOND THIN
GaAs SUBSTRATES

TOPICH# 14 OFF ICE:

THE GROWTIH OF POLYCRYSTALLINE DTAMOND THIN FILMS BY ELECTRON=-ASSTSTED
PLASMA-ENHANCED CHEMTICAT, VAPOR DEPOSITION (PE-CVD) OF METHANE RECENTLY
IJAS BEEN DEMONSTRATED TO BE TECHNOLOGICALTNLY TRACTABRLE. HOWEVER, A
THEORETICAL BASTS FOR THE PHYSTCAT AND CHEMICAL PROCESSES THAT GOVERN
THE SYNTHESUS HAS NOT YET BEEN ESTABLISHED. LACK OF PRECISELY
CONTROLLED GROWTH PROCESSES FOR APPLICATIONS IN ELECTRONIC DEVICES
(SUCH AS THOSE BASED ON GAAS) MAY SEVERLY INHIBIT DEVICE RELIABILITY
AND, THEREFORE, NEGATIVELY TMPACT YIELDS. A SYSTEMATIC MEANS 1S BETING
DEVELOPED TO RELTABLY DEPOSTIT ELECTRONIC-QUALITY DUIAMOND THIN FILMS ON
GAAS SUBSTRATES. THE CONDITTONS OF THIN FTLM DTUAMOND SYNTHESTS BY
ELECTRON-ASSTSTED PE-CVD [S BEING CORRELATED WITH THE RESULTING
AS-DEPOSITED MICROSTRUCTURE (GRAIN STZE AND ORIENTATION). VARTABLES
ARE BETING INVESTIGATED THAT CONTRIBUTE TO CONTROL OF THIS

676
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M TCROSTRUCTURE. CORRELATTON BETWEEN MTCROSTRUCTURE AND GROWTH Y
CONDITTONS 1S ENABIING THE DEVELOPMENT OF A PREDICTIVE GROWTH MODEL. A
THE RESEARCH IS FOCUSTNG ON THE DEVELOPMENT OF A THEORETICAL MODEL FOR !
CONTROLLED THIN FILM GROWTH VIS-A-VIS EXPERIMENTAL DEMONSTRATTON AND °
ANALYTICAI, VERIFICATTON OF RESULTANT FTLMS. NG
1
CRYSTALLUME - )
3180 PORTER DR - STH 2 S
PALO ALTO, CA 94304 ‘o
CONTRACT NUMBER: G,
DR J MICHAET, PINNEO I
TITLE: ovoey
PLASMA-ENHANCED CHEMTCAL, VAPOR DEPOSITED DTAMOND THIN R
TRTBOT,OGTCAL AND OPTTCAL MATERTALS N
TOPTIC# 13 OFF[CE: e
'\ 0,
Q]
N
.Qﬂ?
__.
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A SYSTEMATIC MEANS TS BEING DEVELOPED TO RELTABLY DEPOSIT
OPTTICAL-AND/OR TRTIBOLOGTCAL-QUALTITY DTAMOND THIN FILMS ON SUBSTRATES
RELEVANT TO STRATEGIC DEFENSE NEEDS. TO ACHTEVE THIS OBJECTIVE, THE
CONDITTIONS OF THIN FILM DIAMOND SYNTHESTIS BY ELECTRON-ASSISTED
PLASMA-ENHANCED CHEMICAL VAPOR DEPOSTITS ARE BEING CORRELATED WITH THE
RESULTING AS-DEPOSTTED MIUCROSTRUCTURE (GRATIN STZE AND ORIENTATTON) .
CORRELATION BETWEEN MICROSTRUCTURE AND GROWTH CONDITIONS 1S ENABLING
THE DEVELOPMENT OF A PREDICTIVE GROWTH MODEL. THE RESEARCH 1S
FOCUSING ON THE DEVELOPMENT OF A THEORETICAI MODEL FOR CONTROLLED THIN
FTLM GROWTH BY WAY OF EXPERIMENTAL DEMONSTRATION AND ANALYTICAL
VERTFICATTION OF RESULTANT FILMS. RESULTING APPLTICATUIONS INCLUDE:
LITHOGRAPHY MASKS, IR/UV SENSOR SHIELDS, UV-OPTICS, RADTATION HARD
OPTICAL FIBERS, SENSORS FOR HOSTILE ENVIRONMENTS, LASER CAVITY WINDOW,
AND SPECTROSCOPE WINDOWS. 1IN ADDITION, DTAMOND COULD BE USED AS HTUGH
DAMAGE/HEAT THRESHOLD OPTICAL ELEMENTS, AS HARD OR ABRASTON/ABLATION
RESTSTANT COATINGS ON SENSITIVE OPTICS (E.G., LENSES, MTRRORS, AND
RADOMES) , OR AS WINDOWS FOR HIGH ENERGY GAS LASER SYSTEMS AND FRAGILE
OPTTICAL DEVICES SUCH AS HOLOGRAPHIC OPTICAL ELEMENTS.
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CSA ENGINEERTING INC
560 SAN ANTONTIO RD - STE 101
) PALO ALTC, CA 94306
b CONTRACT NUMBER:
K DR WARREN C GIBSON
TITLE:
X AUTOMATED OPTIMIZATION OF STRUCTURES WITH PASSIVE DAMP
ACTTIVE CONTROLS
) TOPTC# 12 OFFICE:

i AUTOMATED OPTIMTIZATION, TN CONJUCTION WITH A FINITE ELEMENT ANALYSTS
CODE, 1S A POWERFUL TOOL FOR MANY APPLTCATIONS. THE OPTIMTUZATION CODE
WORKS WITH THE FINTTE ELEMENT CODE TO MODIFY A DESTIGN ACCORDING TO
CRITERTA SPECTIFIED BY THE USER. 1IN DESTGN STUDIES, AN OPTTMTZATION

|/
R - CODE COULD BE USED TO IMPROVE THE PERFORMANCE OR EFFICIENCY OF A
) STRUCTURAL SYSTEM. A STRUCTURAL OPTIMUZATION SOFTWARE TOOL IS BEING
{ DEVELOPED TO ASSIST ENGINEERS IN DESIGNING OPTIMUM STRUCTURES UNDER
Y . DYNAMTIC ENVIRONMENTAL AND OPERATTONAL TOADS WHEN THE S3TRUCTURE IS

ACTIVELY CONTROLLED. SUCH A DESTGN AND ANALYSTS TOOL ALSO COULD BE
i USED WHEN AN ACTIVE CONTROL SYSTEM 1S NOT PRESENT. A NEW METHOD OF o
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AD N
d ﬁmﬁa
¥ OPTIMIZING BEAM CROSS-SECTIONS IS BEING DEVELCPED, ONE THAT USES e
}  DESIGN VARTABLES THAT DEFINE THE CROSS-SECTION SHAPE, RATHER THAN et
f  AREAS AND MOMENTS OF INERTTA. A METHODOLOGY IS BEING DESTGNED TO Rttt
{ PERFORM OPTIMIZATTION UNDER FREQUENCY DEPENDENT AND TRANSIENT (TIME e
§  DEPENDENT) DYNAMIC LOADS. THE METHODOLOGY [S BEING IMPROVED TO R
)  PERFORM STRUCTURAL OPTIMIZATION WHEN CONTROL SYSTEMS ARE INCLUDED TN '.:.:!:.'.:
2’ THE STMULATION. THE OPTIMIZATION SOFTWARE 1S BEING PLANNED WITH THE oot
K POSSTIBILITY OF A FUTURE LINK TO A VISCOELASTIC MATERTALS DATABASE TN St
g MIND SO THAT REALISTIC VISCOELASTIC MATERTALS CAN BE SPECIFIED. THE Vil
ARCHITECTURE OF THE CODE AND THE DATABASE CONFIGURATION 1S BEING (SRR
|  DETERMINED FOR CODE DEVELOPMENT AT A LATER PHASE. ‘,.;‘
k. CSA ENGINEERTNG TNC Koy
¥ 560 SAN ANTONTO RD - STE 101 ;o%:&.
) PALO ALTO, CA 94306 A
8 CONTRACT NUMBER: -
! KEVIN E SMITH W
W TITLE: o
N ADMITTANCE MODELING OF SPACE STRUCTURES WITH ACTIVE CO Ryttt
TOPTIC# 12 OFF ICE: g:-:::,;
. 3, 80,
. ®
N THE METHOD OF ADMITTANCE MODELING IS BEING DEVELOPED FOR ANALYZ ING VN
{] COMBTNED SPACE STRUCTURES AND CONTROL SYSTEMS. ADMITTANCE MODELTNG TS :".5:‘3
N  USED FOR PREDICTING RESPONSE IN MULTT-COMPONENT LINEAR SYSTEMS. IT N
%  USES PHYSICAL-COORDINATE, FREQUENCY-DOMATN METHODS TO CIRCUMVENT R
ki CERTAIN PROBLEMS WHICH OCCUR FREQUENTLY WITH CLASSTCAL NORMAL-MODES s
METHODS. PRIMARY AMONG THESE ARE DIFFICULT[ES WUTH HTGH-MODAL-DENSITY
i  STRUCTURES AND THE LACK OF RELTABLE DATA AND MODELS WHICH DESCRIBE oy
f  INPUT EXCTTATTION. THIS TECHNIQUE HOLDS PROMISE FOR PROVIDING DETATLED o
¥  AND ACCURATE PREDICTIONS OF VIBRATION LEVELS, SLEWING (TRANSIENT) e
¥ RESPONSE, AND FTGURE CONTROlL OVER THE WIDE FREQUENCY BAND WHICH N
i  SPACE-BASED MISSTIONS WILL ENCOUNTER. THE METHOD USES MODELING e
s  CONCEPTS AND TERMINOLOGY FAMILTIAR TO STRUCTURAL ANALYSTS AND CONTROL
P  SYSTEMS ENGINEERS. ADMITTANCE MODELS AND PROCEDURES ARE BEING A
¥  DEVELOPED FOR ANALYZING COMBINED STRUCTURES/CONTROL SYSTEMS. . "o'n.;‘«
X ANALYTICAL EXPERTMENTS ARE BEING CONSTRUCTED THAT VERIFY THESE MODELS. ..g-&;
% A PLAN 1S BEING DESTIGNED FOR INTEGRATING THE RESULTS INTO USABLE et
K SOFTWARE AND FOR PERFORMING A REAI, HARDWARE TEST. SUCCESS OF THTS A

RESEARCH WOULD PROVIDE AN ATLTERNATIVE AND POTENTIALLY HTUGHLY ACCURATE
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METHOD FOR PREDICTING DYNAMIC BEHAVIOR OF COMBINED STRUCTURES/CONTROL
SYSTEMS.

CTTI-CRYOGENICS
PO BOX 9171 - 266 SECOND AVE
¢ - WALTHAM, MA (02254
CONTRACT NUMBER:
F WILLTAM PIRTLE TTT(
- TITLE:
LONG-LTIFE HELIUM COMPRESSOR SYSTEM
TOPIC# 3 OFF ICE:

A LONG-LIFE, HIGH RELIABILITY HELTUM COMPRESSION SYSTEM IS NEEDED FOR
CRYOGENTC HETLTUM LTIQUEFTERS/REFRIGERATORS FOR SPACEBORNE APPLTCAT[ONS.
PRESENT STATE-OF-THE-ART COMPRESSION SYSTEMS FOR 4.2K HEILTUM
LIQUEFTIERS REQUTRE OTL LUBRICATION FOR RELTABLE OPERATION.

ELIMINATION OF THE NEED FOR OIlL. LUBRICATION COULD REDUCE THE SIZE AND
WETGHT OF THE SYSTEM AND GREATLY ENHANCE THE RELIABILITY BY
ELIMINATING A MAJOR SOURCE OF PROCESS GAS CONTAMINATION. A PROTOTYPE
HELTUM COMPRESSTION SYSTEM OPERATING WITHOUT OTL LUBRICATION IS BEING
ANALYZED, DESTGNED, FABRICATED AND TESTED. THE PRINCTPAL FEATURES OF
THE DESTGN ARE LTIGHTWETGHT, HTGH RELTABILITY AND LOW INPUT POWER. THE
COMPRESSOR CONCEPT TINCLUDES CLEARANCE SEALS, HYDROSTATIC GAS BEARINGS
AND 1L, TNEAR DRTIVE MOTORS. DESIGN VALUES FOR THE CONTAMINAT{ON FREE
COMPRESSOR ARE BEING ESTABLTSHED AND THERMODYNAMIC TRADE-OFF ANALYSES
ARE BETNG PERFORMED. MECHANTICAL DESIGN CONCEPTS TO DETERMINE THE
TECHNTCAT, FEASIBILITY OF DEVELOPING A LONG-LIFE, MAINTENANCE FREE
HELTUM COMPRESSOR SUTTABLE FOR SPACEBORNE OPERATTION ARE BETNG
DEVELOPED.

DELPHT RESEARCH INC

701 HATINES AVE NW
ALBUQUERQUE, NM 87102
CONTRACT NUMBER:

DR PATRICK M DHOOGE

TITLE:

ORGANTIC PHOTOVOLTATIC MATERTIAL
TOPTIC# 5 OFFICE:
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LTIQUID AMMONTA AND OTHER ORGANTIC AMINES SOLVATE ALKALT AND ALKALINE
EARTH METALS CREATING SOLVATED ELECTRONS. THE SOLUTIONS CAN BE FROZEN
AND EXPOSED TO LIGHT WHEREUPON THE COLOR OF THE SOLVATED ELECTRONS
FADE. THE FEASTBILITY 1S BETING ASSESSED OF FORMING AN ORGANIC
SEMICONDUCTOR PHOTOVOLTATIC MATERTAL UTTLTZING A LOW MOLECULAR WEIGHT
AMPORPHOUS ORGANIC COMPOUND DOPED WITH SOLVATED ALKALT OR ALKALTINE
EARTH METAL AS THE N-TYPE ELEMENT AND A CORRESPONDING METAL SALT OR
FREE RADICAL-CONTAINING AMORPHOUS ORGANIC AS THE P-TYPE ELEMENT.
SPECTMENS OF VARIOUS MATERIALS PREPARED BY MELT-QUENCH AND
FLASH-EVAPORATION TECHN(QUES ARE BETING TESTED FOR PHOTORESPONSE.

THOSE WHICH SHOW PHOTORESPONSE ARE BEING MEASURED FOR PHOTOVOLTATIC
EFFICIENCY AND CURRENT VERSUS FREQUENCY (CARRTER MOBILTTY) USTNG AN
ALTERNATING POTENTTAL. MEASUREMENTS ARE BEING CONTINUED OVER A PERTOD
OF TIME TO DETERMINE HOW STABLE THE MATERTALS ARE. SUCCESSFUL
DEVELOPMENT OF AN AMORPHOUS ORGANIC PHOTOVOLTAIC MATERTAT COULD
ESTABLISH THE BASTS FOR A NEW CLASS OF INEXPENSTVE PHOTOVOLTATC
MATERIALS. APPLTCATIONS INCLUDE SOLAR CELLS, PHOTOCELLS AND OTHER
TYPES OF PHOTOELECTRIC DEVICES.

DELTA RESEARCH 1INC
315 WYNN DR NW
HUNTSVILLE, AL 35805
CONTRACT NUMBER:

DR L B WEINER

TITLE:
SENSOR REQUTIREMENTS FOR INTERACTIVE DISCRIMINATTION
TOPIC# 3 OFFICE:

THE PERFORMANCE OF THE STRATEGIC DEFENSE SYSTEM IS PREDTCATED ON THE
ABILITY TO PERFORM MIDCOURSE DISCRIMINATTON. BASED ON THE CAPABILITY
OF THE OFFENSE TO MATCH THE REENTRY VEHICLE RADAR AND OPTICAL
STGNATURES WITH DECOYS, ALTERNATIVE DISCRIMINATION TECHNIQUES MUST BE
DEVELOPED. THERE HAVE BEEN SEVERAL INTERACTIVE DISCRIMINATION SCHEMES
PROPOSED WHEREIN ENERGY 1S DEPOSITED ON THE OBJECT (RV OR DECOY), AND
RESULTANT OBSERVABLES ARE UTILTZED TO PERFORM THE RV/DECOY SEPARATION.
THESE USUALLY DWELL ON THE TECHNOLOGY TO DEPOSIT THE ENERGY ON THE
VEHICLE WITHOUT QUANTIFYING THE REQUTREMENTS ON THE VIEWING SENSOR TO
MAXTMALLY EXTRACT THE REQUISTTE INFORMATION. REQUIREMENTS ARE BEING
IDENTIFIED FOR SENSORS TO BE USED IN SUCH AN INTERACTIVE
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DISCRIMINATION SCENARIO. REQUIREMENTS FOR BOTH RADAR AND OPTICAL
SENSORS TO RELTABLY DISCRTMINATE BETWEEN A REENTRY VEHICLE AND A
PRECTSTON MATCHED REPLICA DECOY ARE BEING DERTVED FOR SATELLITE,
POP-UP PROBE AND FLY-ATLONG PROBE SCENARTOS. DETATLED MODELS OF THE
PHYSTCAL INTERACTION OF THE OBJECT AND OF THE SENSOR OBSERVABLES ARE
BEING UTILIZED. GENERALTUZED STATISTICAL MEASURES ARE BEING USED TO
CHARACTERTZE DISCRIMINATION PERFORMANCE BASED ON THE SENSOR
OBSERVABLES. THE FORM OF THE ALGORITHMS REQUIRED TO SUPPORT REAL-TIME
P DISCRIMINATION BASED ON THE DERIVED SENSOR REQUIREMENTS ARE BEING
INCLUDED.

DELTA RESEARCH TINC
! 315 WYNN DR NW
HUNTSVILLE, AL 35805
CONTRACT NUMBER:
VIRGINTIA JOHNSON WOODS
TITLE:
ATMPOINT SELECTION ENHANCEMENT DERIVED FROM RESOLUT ION
SPOTS CAUSED BY TARGET TEMPERATURE DIFFERENTIALS
TOPICH# 3 OFF ICE:

B

AN TINTERCEPTOR WHTICH TS HOMTING ON RECEIVED ENERGY OVER A LARGE
WAVELENGTH BAND MAY STEER TOWARD THE SIGNAL CENTROTD. TIF THIS STGNAL
CENTROID IS LOCATED BEHIND THE ACTUAL REENTRY VEHICLE (RV), THEN
INTERCEPTOR MISS DISTANCE WILL INCREASE. ANALYSIS OF TWO TECHNIQUES
\ IS BEING PROVIDED TO DETERMINE A METHOD FOR RESOLVING THE RV FROM THE
ASSOCTATED WAKE SO THAT THE M1ISS DISTANCE CAUSED BY INFRARED CENTROID
UNCERTAINTIES 1S MINIMIZED. ONE TECHNIQUE USES THE NATURAL FOCUSING
! OF THE HOTTER VEHTCLE NOSE DUE TO PHYSTCAL OPTICS PROPERTIES. A WIDE
BAND TINFRARED SENSOR 1S USED TO DETECT THE BEST ATMPOINT ON AN RV AS
IT DESCENDS THROUGH THE ATMOSPHERE. THE DIFFERENCE TN TEMPERATURE
BETWEEN THE RV AND ITS WAKE MAY CAUSE A BLUR SPOT INTENSITY
DISTRIBUTTON WHICH CAN BE USED TO PROVIDE INFORMATION ABOUT THE BEST
: ATMPOINT LOCATTON. ANOTHER TECHNIQUE USES A DIFFRACTION GRATING AS AN
INTEGRAL ELEMENT TN THE OPTICS TRATIN TO EXTRACT THE STGNAL CAUSED BY
THE HOT NOSE FROM THE STIGNAL CAUSED BY THE COOLER BASE AND WAKE, 1IN
ORDER TO HOME IN ON THE HOTTER NOSE. REAL TIME SIGNAL EXTRACTTON
WOULD REQUIRE NO SIGNAL PROCESSING EXCEPT FOR GEOMETRIC CALCULATTONS
REQUTRED FOR TRACKING SIGNAl, GENERATTION.
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DELTA RESEARCH TINC

315 WYNN DR NW

HUNTSVILLE, AL 35805

CONTRACT NUMBER:

R ALLEN SPENCER

TITLE:

OPTICAL HETERODYNE DETECTION FOR ENHANCED EXOATMOSPHER
DTISCRIMINATTON PERFORMANCE

TOPIC# 3 OFF [CE:

CONVENT [ONAL, PASSIVE INFRARED DISCRTMINATION TECHNIQUES REQUIRE
RADIATTION DETECTORS IN SEVERAL, SEPARATE WAVELENGTH BANDS IN ORDER TO
ESTIMATE A REMOTE TARGET'S APPARENT TEMPERATURE AND EMISSIVE
CHARACTERISTICS. THTS TMPOSES SEVERE OPERATTONAL, CRYOGENIC AND COST
PENALITIES FOR THE DUISCRIMINATION SENSORS. OPTICAf, HETERODYNTING,
TAKING ADVANTAGE OF RECENT ADVANCES IN STABLE DIODE LASERS,
POTENTTALLY COULD REDUCE THESE PENALTIES AND ENHANCE THE PASSIVE
MEASUREMENT ACCURACY, THEREBY TMPROVING THE PERFORMANCE OF THE
DISCRIMINATION ALGORITHMS. A SYSTEMATIC ANALYSIS IS BEING MADE OF THE
OPTICAL HETERODYNE TECHNIQUE FOR THE DISCRIMINATION MISSION. THIS
TECHNTIQUE MAY POTENTTALLY ALLOW THE DIRECT MEASUREMENT OF THE POWER
SPECTRAL DENSITY OF RADIATION FROM A REMOTE TARGET AND, THEREFORE,
ALLOW SINGLE DETECTOR WAVEBAND TEMPERATURE DETERMINATION. THE
TECHNTQUE WOULD HAVE ADVANTAGES IN TERMS OF STMPLIFTED SENSOR DESTGNS
AND WEIGHT AND COST SAVINGS. FEASBILITY AND PRACTICALITY OF THE
CONCEPT IS BETNG DETERMINED. THEORETTCAL AND PHYSTCAL GROUNDWORK
NECESSARY TO EVALUATE THIS PROMIUSING TECHNIQUE 1S BEING DEVELOPED AS
IS THE SYSTEM AND COMPONENT LEVEL REQUIREMENTS FOR AN OPTICAL
HETERODYNE DISCRIMINATTION SENSOR. A PRELIMINARY DESIGN FOR A
"PROOF-OF~-CONCEPT" DEMONSTRATOR PROTOTYPE USEFUL FOR TESTING AND
VALIDATING THE OPTICAL HETERODYNE TECHNYQUES IS BEING PROVIDED.

DELTA RESEARCH TNC

315 WYNN DR NW

HUNTSVTILLE, AL 35805

CONTRACT NUMBER:

VIRGINTA JOHUNSON WOODS

TITLE-

HOMING GUIDANCE LAW IN THE PRESENCE OF A GRAVITATUONAL
FOR LONG RANGE [NTERCEPTORS

TOPIC# 2 OFFICE.
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IN LONG-RANGE INTERCEPTS SUCH AS A SPACE-BASED KILL VEHICLE (KV)
INTERCEPTION CF A GROUND-BASCD BALLTISTIC MISSILE IN BOOST PHASE,
CURRENT NAVIGATTON METHODS ARE LIMITED IN THETR CAPABILITY TO EFFECT A
SMALL MISS DISTANCE WHEN CORRECTING FOR ANTICTIPATED ERRORS SUCH AS
UNCERTATINTY OF THE ACCELERATION PROFILE OF THE BOOSTER, KV AIM ERROR
AND VELOCITY ERROR, TRACKING ERRORS, AND GRAVITATTONAL FTELD ERRORS.
THE CONCEPT OF PROPORTIONAIL NAVIGATION IS THEORETICALLY AND
ANALYTTCALLY AN ACCEPTABLE SOLUTTON WHICH DOES NOT STRESS
COMMUNICATIONS OR WEIGHT REQUTREMENTS. HOWEVER, THE THEORY SEEMS TO
COLLAPSE 1IN LONG-RANGE TNTERCEPT CONDITIONS LARGELY DUE TO ASSUMED
LINEARITIES 1IN CLASSICAL PROPORTIONAL NAVIGATION, WHICH WAS DERTIVED
USTING FLAT OR BUCLUIDEAN GEOMETRY. AN ATTEMPT IS BETING MADE TO
DETERMINE A NEW NON-EUCLIDEAN PROPORTTIONAL NAVIGATION LAW FOR THTS
TYPE OF NON-EUCLIDEAN, CURVED SPACE LONG-RANGE APPLICATION. THE
PROPORTIONAL NAVIGATTON LAW IS BEING EXTENDED OR REDERIVED.
ASSUMPTTIONS APPLTICABLE OR NECESSARY IN THUS DERIVATION ARE BEING
ESTABLISHED. THE FEASIBILITY OF UTILIZING THUS NEW LAW FOR LONG-RANGE
INTERCEPTS 1S BEING DETERMINED BY STMULATION. A NUMBER OF PARAMETERS
ARE BEING VARTED TO DETERMINE THE FLEXIBILITY OF THIS APPROACH TO
NAVIGATION: VELOCITIES, RANGES, REGATIVE POSITTIONS, ACQUISTITION
RANGE, TIME AT WHICH HOMING DIVERTS ARE CEASED, AND TIME BETWEEN
DIVERTS.

DISPLAYTECH INC

2200 CENTRAL AVE - STE C

BOULDER, CO 80301

CONTRACT NUMBER:

MARK HANDSCHY

TITLE:

HIGH PERFORMANCE SPATTAL LTGHT MODULATORS USING FERROE
LIQUID CRYSTALS

TOPIC# 11 OFFICE:

NOVEL, HIGH PERFORMANCE SPATTAL LIGHT MODULATORS (SLM) ARE BEING
DEVELOPED FROM ARRAYS OF FERROELECTRIC LIQUID CRYSTAL (FLC) LIGHT
VALVES. THE FLC TECHNOLOGY ALLOWS STMPLE, ECONOMTICAL FABRICATION OF
SLMS WITH A LARGE NUMBER OF ELEMENTS THAT CAN BE EASTLY ADDRESSED
ETITHER ELECTRONICALLY OR OPTICALLY. PERFORMANCE FEATURES TINCLUDE
SUBMICROSECOND WRITE TIMES, HIGH OPTICAL THROUGHPUT, HIGH CONTRAST,
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AND EITHER LOW-VOLTAGE, LOW-POWER ELECTRONTC OR OPTICAL ADDRESSING. A
HIGH-RESOLUTTION 128 X 128 PROOF-OF-CONCEPT SLM TS BEING DEVELOPED. AT
A LATER PHASE, HIGHER SPEED SLMS WITH A LARGER NUMBER OF ELEMENTS AND
OPTICAL ADDRESSTING SCHEMES COULD BE DEVELOPED. IF SUCCESSFUL, THIS
PROJECT WILL DEMONSTRATE THE FIRST SIMPLE-TO-FABRTICATE, LOW COST,
FAST, HIGH CONTRAST, LOW POWER SPATTAL LIGHT MODULATOR. AN SLM WITH
THESE PROPERTIES WILL HAVE MYRIAD APPLTICATIONS 1IN OPTICAL SIGNAL
PROCESSTING AND COMPUTING.

DWA COMPOSTITE SPECIALTIES INC

21119 SUPERTIOR ST

CHATSWORTH, CA 91311

CONTRACT NUMBER:

DR W C HARRIGAN

TITLE:

THERMAL PULSE SURVIVABLE METALLIC JOINING CONCEPTS FOR
MATRIX COMPOSITE TRUSS ELEMENTS AND END FITTINGS
TOPIC# 8 OFFICE:

GRAPHITE ALUMINUM (GR-AT) AND CERAMIC PARTICULATE REINFORCED ALUMINUM
ARE CANDIDATE MATERTALS FOR TUBES AND END FITTINGS, RESPECTIVELY, FOR
SPACE STRUCTURES. GR-AL POSSESSES VERY LOW CTE AND VERY HIGH AXTIAL
THERMAL CONDUCTIVITY, THE LATTER CONTRIBUTING TO TINTRINSIC
SURVIVABILITY AGAINST HIGH TEMPERATURE THERMAL PULSES. CERAMIC
PARTTCULATE REINFORCED ALUMINUM HAS BEEN DEMONSTRATED TO HAVE
TEMPERATURE RESTSTANCE UP TO 1200F. ALTHOUGH METAL MATRIX COMPOSITES
POSSESS TINTRINSIC SURVIVABILITY, METHODS FOR JOINING TUBES AND END
FITTINGS, PRIMARILY ADHESIVE BONDING, LACK THE HARDENING NECESSARY TO
PRODUCE TRULY SURVIVABLE SPACE STRUCTURES. ADHESTVE BONDS ARE NOT
HIGHLY CONDUCTIVE, OUT GAS, AND LOSE STRUCTURAL INTEGRITY WHEN EXPOSED
TO VERY HIGH TEMPERATURES RESULTING TN PERMANENT DEFORMATION OF THE
STRUCTURE. METALLIC JOINTS BETWEEN GR-AL AND CERAMTC PARTICULATE
RETNFORCED ALUMINUM ARE BEING DEMONSTRATED THAT POSSESS LEVELS OF
INTRINSTIC SURVIVABILITY MUCH HTIGHER THAN ACHYEVABLE WITH ADHESTVE
BONDED JOINTS. BRAZED DOUBLE LAP SHEAR SAMPLES OF GR-AL AND CERAMIC
PARTICULATE REINFORCED ALUMINUM ARE BEING TESTED MECHANTCALLY AT ROOM
TEMPERATURE AND THERMALLY PULSED USING QUARTZ LAMPS. EFFECTS OF THE
PULSE ON SAMPLES UNDER LOAD ARE BEING EVALUATED. BOND QUALITY TS
BEING ANALYZED FROM THE TEST DATA AND METALLOGRAPHY. TESTS TO
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DETERMINE THERMAL TRANSFER ACROSS THE BRAZE JOINT ARE BEING PERFORMED e
AND COMPARED TO SIMTILARLY TESTED SAMPLES JOTNED WITH A SPACE ADHESIVE. o
S
' DWA COMPOSITE SPECTALTIES INC “&ﬁﬁ
21119 SUPERTOR ST v
CHATSWORTH, CA 91311 R
f CONTRACT NUMBER: e
MICHAEL A WEBB o
TITLE: .:{gu: i
TMPROVED SYSTEM SURVIVABILTY OF SPACE STRUCTURES USING ey
TEMPERATURE RESTSTANT HYBRID METAL MATRIX COMPOSITES AN
TOPIC# 8 OFFICE: §$$¢§
A 9‘
GRAPHTTE-RE INFORCED METAL-MATRIX COMPOSITES ARE EXTREMELY ATTRACTIVE ﬁ@ggﬂ
FOR SPACE STRUCTURES REQUIRING DTIMENSTONAL STABILITY, HIGH SPECIFIC e
STIFFNESS, AND NO OUTGASSING. THEY ALSO PROMISE LARGE-SYSTEM sl
SURVIVABILITY IMPROVEMENTS DUE TO THETR VERY HIGH HEAT-DISSTPATTON et
CAPABILITY AND GOOD, HIGH-TEMPERATURE RESTSTANCE. KEY AREAS FOR MAJOR LA
IMPROVEMENT IN G/METAL STRUCTURES' SURVIVABILITY ARE: USE OF netriy
HIGH-YTELD-STRENGTH MATRIX WHICH REQUTIRES NO HEAT TREATMENT TO e
ELIMINATE HYSTERESIS IN THERMAL EXPANSION; AND DISCONTINUOUS e
REINFORCEMENT OF THE MATRIX PROVIDING RETENTION OF STRUCTUAL AND g
DIMENSTONAL INTEGRITY DURING AND AFTER A VERY HUGH-TEMPERATURE THERMAL et
PULSE. THE EFFECTIVENESS IS BEING DETERMINED OF ULTRA-FINE CERAMIC OR NG
INTERMETALLTC PARTICULATE REINFORCEMENT OF GRAPHITE/METAL COMPOS ITES —
FOR AN TMPROVED SURVIVABLE SPACE STRUCTURE WHICH RETAINS DIMENSTONAL ot
STABILITY DURING AND AFTER EXTREME THERMAL-PULSE EXPOSURE. SUCCESSFUL Malee:
RESULTS ARE EXPECTED BECAUSE CERAMIC PARTTICULATE-REINFORCED ALUMINUM tgtolion
AND MAGNESIUM ALLOYS EXHIBIT YIELD STRENGTHS ABOVE THE NECESSARY 40 ‘
KST SHOWN TO ELIMINATE COEFFICTIENT OF THERMAL EXPANSTON HYSTERESTS AND
RETAIN THETR SHAPE AFTER HOURS OF EXPOSURE TO TEMPERATURES ALMOST
TWICE THE MATRIX MELTING POINT. THESE UNTQUE CAPABILITIES ARE BEING
" TRANSLATED TO THE MATRIX IN G/METAL SPACE STRUCTURAL MATERIALS.
DWA COMPOSITE SPECTALTIES INC
21119 SUPERIOR ST
CHATSWORTH, CA 91311
CONTRACT NUMBER:
TIMOTHY A LOFTIN

TITLE:

HIGH TEMPERATURE CAPABLE GRAPHITE-METAI, SPACE STRUCTUR
IMPROVED PASSTVE DAMPING CAPABILITY AND FATIGUE RESTST
TOPIC# 13 OFF ICE:
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GRAPHITE-RETINFORCED METAL-MATRTX COMPOSITES ARE EXTREMELY ATTRACTIVE
FOR SPACE STRUCTURES REQUIRING DIMENSTONAL STABILTITY, HIGH SPECIFIC
STIFFNESS, AND NO OUTGASSING. THEY ALSO PROMISE IMPRESSIVE SYSTEM
SURVIVABILITY TMPROVEMENTS DUE TO THETIR VERY HIGH HEAT-DISSTPATION
CAPABILITY AND GOOD HIGH-TEMPERATURE RESTSTANCE. KEY AREAS FOR MAJOR
TMPROVEMENT IN PERFORMANCE CAPABILITY ARE: TIMPROVED RESTSTANCE TO
VERY HTGH TEMPERATURES; GREATLY IMPROVED PASSIVE VIBRATIONATL DAMPTNG
CAPACITY; AND TMPROVED FATIGUE RESISTANCE. DISCONTINUOUS
REINFORCEMENT OF THE MATRIX COULD HAVE A MAJOR TIMPACT ON TEMPERATURE
AND FATTGUE PERFORMANCE; WHILE USE OF A HTUGH-DAMP ING MAGNESTUM MATRIX
TOGETHER WITH TITANTUM FOTL-CLADDING COULD GREATLY INCREASE COMPOSITE
DAMPING CAPACITY. TINCREASES TN TEMPERATURE, FATIGUE AND DAMP ING
CAPABILITY OF THIN-PLY GRAPHITE MAGNESTUM COMPOSITES ARE BEING
EXAMINED USTNG HIGH-DAMP ING MATRIX ALLOYS RETINFORCED WITH FINE
DISCONTINUOUS PARTICULATE AND CLAD WITH ETTHER REINFORCED MAGNESIUM
FOILS OR THIN TITANTUM FOTLS. THE FEASTBILITY 1S BETNG DEMONSTRATED
OF AN ADVANCED/HIGH-DAMPING METAL-MATRIX COMPOSITE STRUCTURAL
MATERTAL, WHICH ALSO WITHSTANDS TEMPERATURES WELL ABOVE THE MATRIX
MELTING POINT WITHOUT SIGNIFICANT DISTORTION OR MATRIX FLOW, MATINTATINS
FULL DIMENSTONAL STABILITY AFTER HIGH TEMPERATURE EXPOSURE, AND HAS
IMPROVED FATIGUE RESISTANCE BY VIRTUE OF A STRONGER MATRIX AND SURFACE
CLADDINGS.

DYNAMICS TECHNOLOGY 1INC

21311 HAWTHORNE BLVD - STE 300

TORRANCE, CA 90503

CONTRACT NUMBER:

C MICHAEL DUBE

TITLE:

COMPOSITE EMBEDDED FIBER QPTIC SENSORS FOR ACTIVE CONT
OF SPACE STRUCTURES

TOPTIC# 12 OFF ICE:

AN ACTIVE STRUCTURAL VIBRATION CONTROL SYSTEM 1S BEING DEVELOPED FOR
STRATEGIC DEFENSE ORBTITAT, PLATFORMS. THIS SYSTEM IS EMPLOYING FIBER
OPTIC SENSORS EMBEDDED IN COMPOSITE LAMINATED STRUCTURAL ELEMENTS TO
ACHTEVE A RUGGED INTEGRATED SENSOR AND CONTROL SYSTEM RESULTING IN
HIGH MANEUVERABILITY AND POINTING STABILITY. THIS CONCEPT OFFERS
PARTICULAR ADVANTAGES IN TERMS OF DISTRIBUTED SENSOR PLACEMENT,
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GFOMETRY, AND SIGNAL PROCESSING CAPABILITIES. AN ANALYTICAL AND HR
EXPERIMENTAL ASSESSMENT 1S BEING PERFORMED TO: SELECT CANDUDATE _
CONTROL ALGORITHMS; IDENTTIFY SENSOR AND STGNAL PROCESSING et
REQUTREMENTS; DEMONSTRATE THE FEASTBILITY OF EMBEDDED OPTICAL SENSORS; VA
AND ESTABLISH PROTOTYPE REQUIREMENTS FOR LATER DEVELOPMENT. TESTS OF )
PROTOTYPE COMPOSTTE STRUCTURES WITH EMBEDDED SENSORS [S EXPECTED TO Ko

2ot
PROVIDE KEY BENCHMARK RESULTS FOR ADVANCED SYSTEM DEVELOPMENT. BEYOND 3;-.
- THE TMMEDTATE NEED FOR STRATEGIC DEFENSE PLATFORMS, TH1S RESEARCH
WOULD BE DTRECTLY APPLICABLE TO OTHER SPACE STRUCTURES AS WELf, AS TO li:;o;l'&;l;
U

LARGE TERRESTRTAL STRUCTURES SUCH AS OCEAN PLATFORMS. ,‘..::Sh:
NI

E-TEK DYNAMICS [NC A
250 EAST DR P
MELBOURNE, FL 32904 o
CONTRACT NUMBER: e
J J PAN '
TITLE: !"‘:&f‘h
OPTICAL MULTIPLE TARGET SURVETILLANCE POINTING ACQUISTT ﬂ*ﬁ%
AND TRACKING SENSORS ¥R
TOPTC# 3 OFF ICE: ey
ity
RO
FOR THE SPACE-BASED STRATEGIC DEFENSE SYSTEM, CONVENTIONAL OPTTICAL 5;$§$
BEAM POINTING/STEERING/ TRACKING SYSTEM USTNG MECHANTCAL GUMBALS HAS ey
NUMEROUS SHORTCOMINGS SUCH AS HEAVY WETGHT, HTIGH PROBABILITY OF (D
ERRORS, LONG ACQUISITION TTME, AND LARGE FRICTIONAL AND BEARING NOTSE. -l
THE CONVENT [ONAL MECHANTCAL SERVO CANNOT TRACK MULTIPLE TARGETS Bt
STMULTANEOUSLY AND CANNOT PERFORM WTDE ANGLE SURVETLLANCE DUE TO )
LIMITED BANDWIDTH OF SERVO LOOPS. TO REDUCE OR ELIMINATE THESE At
SHORTCOMTINGS, A WIDE VIEW, FAST STEERING OPTICAL SURVEILLANCE, Nk
POTNTING, ACQUTSITION, AND TRACKING SENSOR FOR MULTTIPLE TARGETS IS R
REQUIRED. TO ADDRESS THIS NEED, MULTIAPERTURE COMPOUND EYE ®
CONF IGURATTONS AND ADAPTIVE OPTICAL MULTI(BEAM PHASED STEERING ARRAYS iy
FOR MULTIPLE TARGETS SURVETLLANCE, POINTTNG, ACQUISITION, AND TRACKING ]
ARE BETING INVESTIGATED, ANALYZED AND COMPARED AGATINST DERIVED DESIGN I
PARAMETERS. BOTH APPROACHES HAVE ADVANTAGES OF MORE THAN HEMISPHERTC rnds
COVERAGE AND MULTTTARGET HANDLING CAPABILITY. HARDWARE FABRTCATION Oty
TECHNOLOGTES ARE AVATLABLE BY USING FI[BER OPTICS, INTEGRATED OPTICS, °
OPTO-ELECTRONICS, AND HIGHLY SENSITIVE OPTIC DETECTION. FOR EXAMPLE, RN
LTNBO3 OR GAAS INTEGRATED PHASE SHIFTERS CAN BE USED TO STEER THE ¢\¢J¥
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MULTIPLE OPTICAL BEAMS. TLOW NOTISE MESFETS SERVE AS VERY SENSTITIVE
PHOTODETECTORS TO DESIGN THE ALMOST QUANTUM NOTSE LIMITED DETECTION
SYSTEMS.

ECODYNAMTICS RESEARCH ASSOCS 1INC
PO BOX 8172

ALBUQUERQUE, NM 87198

CONTRACT NUMBER:

DR PATRICK J ROACHE

TITLE:

SHORT WAVELENGTH CHEMICAL LASERS
TOPIC# 1 OFF ICE:

A COMPUTER MODEL CAPABLE OF REALISTICALLY ADDRESSING THE CHEMICAL AND
FLUTD PROCESSES IN SHORT WAVELENGTH CHEMTCAL ULASERS PRESENTLY DOES NOT
EXTIST. AN EXISTING TIME-DEPENDENT, MULTTI-SPECTIES, CHEMTICALLY

REACT ING, NAVIER-STOKES COMPUTER MODEL, THE RAVEN CODE, TS BETING
EXTENDED TO MODEL THE COMPLEX MULTI-PHASE (LIQUID-GAS) PROCESSES TN

SHORT WAVELENGTH CHEMTCAL UASERS (SWCL). THIS STUDY 1S FORMULATING
THE THEORETICAL EQUATTONS NECESSARY FOR ANALYZING THE LTQUTD
PENETRATION/BREAKUP, DROPLET HEATING AND VAPORTZATION, MIXING AND
KINETICS IN SWCL SYSTEMS FOR THE NEXT EXTENSTION OF RAVEN. THE WORK
INVOLVES EVALUATION OF ADVANCED MULTI-PHASE SOLUTION ALGORITHMS FOR
INCORPORATTON INTO THE RESTRUCTURED RAVEN. THIS COMPUTER MODEL HAS
CONSTDERABLE POTENTTAL FOR TMPROVING OUR UNDERSTANDING OF THE LASER
PHYSICS OF SHORT WAVELENGTH CHEMICAL UASERS. APPLICATION OF THE
COMPUTER MODEL WILL TINCLUDE RESEARCH 1IN BASTC MULTI-PHASE FLUID
PHYSTICS AND COMPUTATIONAT FLUID DYNAMTICS AND PROJECTS TN LASER
PHYSICS, HYPERSONIC COMBUSTION AND ENERGY SYSTEMS.

ELECTRTIC PROPULSTON LAB TINC

STAR RTE 2 - BOX 3406-A

TEHECHAPI, CA 93561

CONTRACT NUMBER:

DR GRAEME ASTON

TITLE:

PLASMA CONTAINMENT SCHEME FOR HIGH THRUST DENSITY TION
TOPIC# 6 OFF [CE:
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PRESENT TON ENGINE TECHNOLOGY IS LIMITED IN ENGINE THRUST DENSITY AND PR
EFFICTENCY BY ENERGY EXPENSTVE PLASMA PRODUCTTON PROCESSES AND BY TON s
ACCELERATOR SYSTEM DESTGNS WHTICH LIMIT THE ATTAINABLE BEAM CURRENT Y
DENSTITY. TN ADDITION, NO EFFORTS HAVE BEEN MADE TO ENHANCE THE BASIC e
LOW OPERATING TEMPERATURE POTENTTAL OF THE ENGTNE CONCEPT TO CREATE AN e
ENGINE DESTGN WITH LITTLE OR NO [NFRARED STGNATURE. CONVENT[ONAL TON i
ENGINE ACCELERATOR SYSTEMS CANNOT PROVIDE BOTH HIGH BEAM CURRENTS AND e
HIGH BEAM ENERGY AND A NEW APPROACH [S REQUIRED. PROOF-OF-PRINCTPLE iy
. TESTS ARE BEING PERFORMED ON A LOW LOSS PLASMA CONTAINMENT CONCEPT NLoLi
THAT MAY BE SUTTABLE FOR HIGH EFFICIENCY DUSCHARGE CHAMBER OPERAT ION .
TN A 50 KW ELECTRIC PROPULSTON ENGINE BASED ON THE ELECTROSTATIC TON PR
ACCELERATTON PROCESS. THIS PLASMA CONTAINMENT CONCEPT IS NOT (o]
ANTICTPATED TO BE SUBJECT TO THE NORMAL TON AND ELECTRON LOSS ‘ﬁkﬁﬁﬁ
CHARACTERISTICS. TON FLUX LEVELS CAPABLE OF SUPPORTING UP TO A 50 g
AMPERE TON BEAM ARE BEING ESTABLISHED USTING THTS PLASMA CONTA INMENT ¢
SCHEME FOR TEST PERTODS OF UP TO SEVERAL HOURS. AN TON ACCELERATOR -
SYSTEM CAPABLE OF PROVIDING HIGH THRUST DENSITY AND HIGH SPECIFIC nos
IMPULSE TS BETING DESIGNED TO MATE TO THIS DISCHARGE CHAMBER. THIS B
ACCELERATOR SYSTEM INCORPORATES DESIGN FEATURES WHICH ARE EXPECTED TO it
ELIMINATE ELECTRODE GAP CHANGES UNDER HTGH BEAM POWER CONDIT[ONS. 5&#&&
e
ELECTRO TECHNOLOGY CORP Ny
121 S BROAD ST “fy:%
PHTILADELPHTIA, PA 19107 ?.~>{
CONTRACT NUMBER: b
NORBERT B ELSNER B!
TITLE:
STLICON-GERMANTUM ALLOYS CONTA[NING ADDITIONS TO LOWER R
CONDUCT IV ITY %&..
TOPTIC# 4 OFF ICE: 5&J$§
)

SMALT, AMOUNTS OF CERTAIN ADDITIVES HAVE BEEN ADDED TO ®
STILICON-GERMANTUM (STGE) BASED ALLOYS WITH A SIGNIFICANT DROP 1IN 5.-3;"
THERMAL CONDUCTIVITY AND CORRESPONDING IMPROVEMENT IN THE FIGURE OF :-.'Si,;y
MERIT (A FACTOR OF TWO TMPROVEMENT AT 300C). THESE ADDITIONS TO STIGE :":"‘t"
BASED ALLOYS ARE EXPECTED TO T'PROVE SIGNTFICANTLY THE CONVERSTON e,
EFFICTIENCY OF THERMOELECTRIC GENERATORS. VERIFICATION OF THIS '-‘.\}"'ﬁ.'
TMPROVEMENT 1S BEING INVESTIGATED VIA THE SYNTHESTIS AND
CHARACTERTZATION OF THESE REPORTED PROMISTING COMPOSTTIONS. THEIR ".r-.{
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THERMOELECTRIC PROPERTIES ARE BEING OBTAINED AS A FUNCTION OF
TEMPERATURE WHICH HAS BEEN I,IMITED TO APPROXTMATELY 700C. THE
REDUCTTION TN THERMAT, CONDUCTIVITY WITH THESE SAME ADDITIVES [S BEING
DETERMINED WITH THE WIDELY USED POWDER METALLURGY PREPARED STU22GE
ALLOY (BOTH WITH AND WITHOUT GAP). THE S[22GE ALILOY TS BEING
DEVELOPED FOR THE THERMOELECTRTC CONVERTER OF THE SPACE-BASED POWER
SUPPLY.

ELECTRO-OPTEK CORP
3152 KASHIWA ST
TORRANCE, CA 90505
CONTRACT NUMBER:
WILLIAM S CHAN

TITLE:
HARDENED ELECTRONICS FOR CRYOGENTC TEMPERATURES
TOPICH# 14 OFF ICE:

MANY MICROELECTRONTIC CURCUITS USED [N DEFENSE SYSTEMS ARE REQUTIRED TO
OPERATE AT CRYOGENIC TEMPERATURES AND BE RADTATION HARD AT THE SAME
TIME. A NEW TECHNOLOGY IS BEING DEVELOPED FOR GE

JUNCTTON-F TELD-EFFECT TRANSISTOR (JFET) CTIRCUITS. IT 1S BASED ON
MOLECULAR BEAM EPITAXY (MBE) OF GE ON A STRAINED SUPERLATTICE OF GE
ST, ALSO GROWN BY MBE ON AN ORDINARY ST SUBSTRATE. THE STRATNED
SUPERLATTICE ACTS AS A PERFECTLY LATTICE-MATCHED BUFFER TOQO ENSURE A
HIGH DEGREE OF EPUTAXY OF GE. THE RESULTANT GE JFET DEVICES ARE
ANTICTPATED TO BE OPERATED AT A TEMPERATURE BELOW 10K AND CAPABLE OF
EXTREMELY TLOW NOISE AND HTGH RADTATTON HARDNESS, TWO HIGHLY DESTRABLE
CHARACTERISTICS FOR SPACEBORNE ELECTRONICS FOR INFRARED (IR) SENSORS
IN THE LONG WAVELENGTH TR (LWTR) SPECTRAIL, REGION. THE LOW TEMPERATURE
MODEL FOR GE JFET 1S BEING ESTABLTISHED AND THE MBE PROCESSES AND
REQUTREMENTS ARE BETING DEF INED TO FABRICATE THE MUNLTTEPTYLAYERED
STRUCTURE. SUCCESS OF THIS PROGRAM WOUND HAVE WIDE APPLTICATTIONS 1IN
FUTURE SPACEBORNE SURVETLLANCE MISS{ONS REQUTRING RADTATION-HARD, AND
LOW NOTISE MTCROCIRCUTTS TO OPERATE HIGH-SENSITIVITY LWIR SENSORS
OPERATING AT CRYOGENTC TEMPERATURES.

EMEC CONSULTANTS
RD 3 - ROUNDTOP RD
EXPORT, PA 15632
CONTRACT NUMBER:
DR RUDOLF KELLER

TITLE:
ALUMINUM-CARBON COMPOSTTE MATERTALS
TOPIC# 13 OFF ICE:
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IMPROVED METAL~MATRTX/CARBON COMPOSTTE MATERTALS MAY YTELD SOME OF THE «mgg-
PROPERTTES THAT ARE REQUTRED FOR THE DESTGN AND CONSTRUCTTON OF SPACE e
STRUCTURES, SUCH AS LOW COEFFICTENTS OF THERMAT, EXPANSTON. THE -
FEASTIBILITY 1S BETING INVESTIGATED OF A SIMPLIFTED FABRICATION T
TECHNTQUE FOR ALUMTNUM-CARBON COMPOSITE MATERI[ALS BY PRECTPITATING A bl
A TTTANTUM DIBORIDE COATING ONTO THE CARBON. THE EFFORT 1S FOCUSING ON gt
A STMPLIFIED TREATMENT OF THE REINFORCING COMPONENT AND THE }3&%4c
INTERACTTONS OF THE PHASES AT THE INTERFACE. TN PARTICULAR, THE S
. DISTRIBUTION OF THE PRECIPITATED TTITANIUM DIBORIDE AND THE RESULTING "
INTERFAC [AL CHARACTER(STTCS BETWEEN CARBON AND SOLIDTFTED ALUMINUM AS T
THEY RELATE TO DESTRABLE MATERTALS PROPERTIES ARE BEING EXAMINED. éﬁvﬁﬂ
:-%‘¢g
ENERGY COMPRESSTON RESEARCH CORP L)
1110 CAMTINO DET, MAR -~ STE C OOV
DEL MAR, CA 92014 —
CONTRACT NUMBER: ﬁﬁk&
OVED ZUCKER ity
TITLE: N
SUBNANOSECOND LOW TMPEDANCE PUMPED X-RAY LASER CONCEPT o
TOPTCH 1 OFF [CE: f fﬂ
R
PRESENT DISCHARGE PUMPED CAPTLLARY EXPERIMENTS UTTLTZE THE EXISTING NGuni
MARX/PFL TECHNOLOGY WHICH HAVE RISE TIMES OF APPROXTMATELY 10 @ng;
NANOSECONDS (NS). THIS TIME [S AN ORDER OF MAGNITUDE TOO SLOW WHEN g
COMPARED TO THE CAPTLLARY'S TIME SCALE. AN APPROACH 1S BETNG oottt
DEVELOPED FOR PRODUCING A SUB-NS RISE DISCHARGE IN A CAPTLLARY WHICH e
WILL PROVIDE THE PUMP ENERGY FOR AN X-RAY LASER. A TABLE TOP A
EXPERTMENT IS BETING USED WHICH UTTGLIZES A CHARGED, HIGH ENERGY DENSITY RIS
DIELECTRIC FILM CLOSELY COUPLED TO THE CAPILLARY VIA A LIGHT ACTIVATED 'éﬁs&
SEMTCONDUCTOR SWITCH. THE MODELING SHOWS THAT THIS METHOD PROVIDES ?gyp*
ADEQUATE ENERGY AND POWER DENSTTY TO THE ACTIVE CAPTTLTLARY VOLUME FOR O,
X-RAY LASER EXPERTMENTS. THE SALTENT FEATURES OF THTS APPROACH °
INCLUDE LOW COST, FAST TURN AROUND TIME, RELATIVELY CLEAN DTIAGNOSTICS, AT
AND EASY SCALEUP TN POWER, ENERGY, AND IMPEDANCE. DEVEL,OPMENT OF THIS RV
TECHNOLOGY WILL PROVIDE EXTREMELY COMPACT X-RAY LASERS FOR DEFENSE g
APPLICATIONS AND WILL PRODUCE A MAJOR [MPACT IN THE MEDTCAL FIELD AS R
WELL AS TN THE X-RAY LUTHOGRAPHY FTELD FOR VHSIC-TYPE APPLICATIONS. NIy
°
N
ENERGY COMPRESSTON RESEARCH CORP IR
1110 CAMINO DEL MAR - STE C e
DEL MAR, CA 92014 N
CONTRACT NUMBER: N
OVED ZUCKER g
TITLE: T
COMPACT SOLTD DIELECTRIC LTGHT ACTIVATED SEMICONDUCTOR RN
ACTTVATED MEGAVOLT PULSER SR
TOPIC# 5 OFF ICE: ?4?&&
Py #
L) L '
™
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THE IMPETUS FOR BUTILDING PULSE FORMING LINE SYSTEMS WITH DIELECTRIC
FTLMS COMES FROM THE RECOGNITION THAT CAPACITORS HAVE BEEN SUCCESSFUL
IN SERTESING FILMS WITH MINIMAL AVERAGE FIELD DERATING UP TO ABOUT 50
KV; AND THAT SINGLE STRIPLINES HAVE DEMONSTRATED FAST (NANO-SECOND)
DISCHARGES. THUS, IN PRINCIPLE, IT SHOULD BE POSSTBLE TO BUILD A
MEGAVOLT, DC-CHARGED STACK OF FIIM WHICH CAN BE DISCHARGED AS A
STRIPLINE. THIS WOULD REPLACE THE ENTIRE POWER TRATIN FROM MARX TO
VACUUM [INTERFACE WITH A MOST COMPACT MEDTUM. SUCH A MEGAVOLT
DIELECTRIC FILM SYSTEM SHOULD HAVE A POSITIVE VOLTAGE GRADING SCHEME
AND USE ETTHER NARROW FTIULMS OR WIDE DISTRIBUTED SWITCHES. THE
FEASTIBILITY 1S BEING EVALUATED OF SUCH A CONCEPT FOR THE PRODUCTION OF
HIGHLY COMPACT MEGAVOLT PULSERS FOR HIGH POWER MTCROWAVE AND DIRECTED
ENERGY APPLICATTIONS. TINTEGRATION OF LIGHT ACTIVATED SEMICONDUCTOR
SWITCHES WITH ENERGY STORAGE FILM IN STACKED BLUMLEINS AND REUATED
CONF TGURATIONS TS INVOLVED. THE INTEGRATTION OF THE SWITCHES WITH THE
CONFIGURATIONS ALLOWS FOR PRECISE TRANSTENT CONTROL. THTIS T[S CRUCTAL
FOR MEGAVOLT, SOLID DIELECTRIC FILM SYSTEMS. THE RESULTING

CONF [GURATTION ALLOWS FOR OVERALL MEGAVOLT PULSER DENSITY BELOW 100
LITERS. THIS INCLUDES THE UASER (DTIODE PUMPED YAG) AND ASSOCTIATED
POWER CONDITIONING.

ENERGY CONVERSION DEVICES 1INC
1675 W MAPLE RD

TROY, MT 48084

CONTRACT NUMBER:

DR WALLY CZUBATYJ

TITLE:
THIN FILM OPTICAL DIRECTIONAL COUPLER
TOPIC# 11 OFF ICE:

INTEGRATED OPTICAL COMMUNTICATION WILL ALLOW THE FABRICATION OF FASTER
AND HIGHER DENSITY VLSU CTRCUITS. THE FABRICATION OF A DEPOSTTED THIN
FILM OPTICAL LINK ALLOWS COMPLEX MULTILAYER OPTICAL INTERCONNECTION OF
CIRCUITS AND DEVICES AFTER WAFER FABRTICATION BECAUSE OF LOW
TEMPERATURE PROCESSING. THE THIN FILM OPTICAL DIRECTIONAL COUPLER IS
A KEY COMPONENT FOR OPTTUCAL INTEGRATION. ITS FUNCTION (S TO
EFFICIENTLY TURN AND CONCENTRATE LIGHT AT A 90 DEGREE ANGLE. A DEVICE
IS BEING DESTGNED AND FABRTICATED THAT WTLL RE-DIRECT LIGHT 1IN A
DIRECTION NORMAIL TO AN EMITTING SURFACE. A THIN FILM PLASMA PROCESSED

B e I TN
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DEVICE 1S BEING FABRICATED THAT WILL DEMONSTRATE THE RE-DIRECTION OF 2R
LIGHT FROM THE VERTICAL TO THE HORTZONTAL. THIS IS A NECESSARY oo
COMPONENT IN FORMING A SYSTEM FOR PLANAR INTRA OR INTERCHTP OPTICAL me
COMMUNTCATION. SUCH AN OPTTCAL DIRECTIONAL COUPLER HAS TNHERENT s
ADVANTAGES, T[.E., A THIN LARGE AREA DEPOSTITED FILM (LOW-COST) Aaden
. PROCESSED AT LOW TEMPERATURE (ADD-ON TO VLST). R
L4, ¢ 4
| :;::::l*,ﬁ:
)
. ENERGY MATERTALS RESEARCH CO ""'"
2398 4TH ST RO
BERKELEY, CA 94710 R
CONTRACT NUMBER: At
JOHN BROOKES e,
TUTLE: e
PARALLEL CONNECTTON MACHINE FOR NEURAL NETWORK COMPUTT ;
TOPIC# 11 OFF ICE: ~;.-.'
*.:_)." oot
o \
U A
SOFTWARE AND HARDWARE MODELLING [S BEING CONDUCTED FOR A NERUAL "'. 2
NETWORK PATTERN RECOGNTITTON DEVICE. THE CURRENT SOFTWARE DEVELOPMENT nad,
ENVTRONMENT AUTOMATICALLY RUNS FEATURE EXTRACTTION TESTS ON sl
TWO~DIMENS TONAL PATTERNS. A NEURAL NETWORK MODEL WIUTH BACK ERROR -
PROPAGATION WTILL BE DESTGNED AND MODELLED USTNG NEURAL NET SOFTWARE. »,‘.
THE NEURAL NETWORKS WTLL BE INTITTALLY DESTGNED TO COORDINATE MULTTPLE .“q‘:.:,
FEATURE EXTRACTTION TESTS TO ARRIVE AT A FUZZY CLASSTFICATION DECTSTON. ' :.;s.:
BASED ON THTS MODELLING, A HARDWARE DESTGN WTLL BE EXECUTED AND Ry
PARTTALLY. MODELLED USTING COMPONENTS. Al
i
ENERGY SCIENCE LABS TINC ":;:‘:.:
PO BOX 85608 Aoy
SAN DIEGO, CA 92138 oAy
CONTRACT NUMBER: Ry
TIMOTHY R KNOWLES ®
TITLE: q:‘.i:.:.::“
y GRAPHTTE/PHASE-CHANGE-MATERTAL THERMAI, STORAGE COMPOST A
| TOP IC# 7 OFF TCE: R
| :.l:;.!::,
. 12‘.' \'H
THERMAL MANAGEMENT OF FLUCTUATING POWER [N SPACECRAFT 1S AIDED BY THE ®
USE OF SUTTABLY PLACED THERMAL ENERGY STORAGE (TES), WHICH OFTEN USES NGUSY
LATENT HEAT OF PHASE-CHANGE MATERTIALS (PCMS) FOR THE STORAGE MEDTUM. \"\v‘
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AN OUTSTANDING PROBLEM WITH TES IS HOW TO GET THE THERMAL RESPONSE ol
FAST ENOUGH TO ACCOMMODATE PULSE-POWER SI[TUATIONS. TO ADDRESS THTS RO
NEED, THE FEASIBILITY 1S BEING DEMONSTRATED OF HIGH-FLUX TES BASED ON 'y
GRAPH [TE/PHASE-CHANGE MATERTAL, COMPOSITES. THE EXTRAORDINARILY HTIGH N
THERMAL CONDUCTIVITY OF CERTAIN FORMS OF GRAPHITE [S JOINED WITH THE ‘:h
HIGH EFFECTIVE HEAT CAPACITY (NEAR THE TRANS [TTON TEMPERATURE) OF PCMS -
TO PRODUCE NOVEL MATERTALS HAVING UNSURPASSED SPEEDS OF CONDUCT IVE fabhey
HEAT ABSORPTTON AND HEAT RELEASE. THE APPROACH, BASED ON THE NEWLY RN
DEVELOPED METAL/PCM COMPOSITE TECHNOLOGY, INDICATES THAT HUGHEST o
PERFORMANCE 1S ACHTEVED WITH HIGHLY DISPERSED 50-50 COMPOS ITES. atitl
MATER[ALS BEING INVESTIGATED [NCLUDE SELECTED tlloty
i HIGH-THERMAL-CONDUCTIVITY TYPES OF CARBON FIBERS AND EXFOLTATED '
' GRAPHITE. THERMAL PERFORMANCE TESTS ON GRAPHITE/PCM COMPOSITES ARE
BEING PERFORMED AT BOTH AMBTUENT AND ELEVATED TEMPERATURES. RESULTS
ARE BEING ANALYZED IN TERMS OF THE HOMOGENEOUS MODELS USED TN
METAL/PCM STUDTES. METHODS OF ACHTEVING A HTGH-HEAT-TRANSFER
INTERFACE BETWEEN THE VOLUME OF THE TES COMPOSITE AND HEAT SOURCES ARE
BEING INVESTTGATED.

ERG INC (NEW: AKER INDUSTRTIES)
952 57TH ST

OAKLAND, CA 94608

CONTRACT NUMBER:

G M BENSON

TITLE:

NET SHAPE CERAMTIC COMPOSITES FOR HIGH TEMPERATURE APPL
TOPTIC# 13 OFF ICE:

TO BE COST EFFECTIVE FOR STRATEG(C DEFENSE APPLICATIONS, MATERTALS
EXHIBITING LTIGHTWEIGHT, HTGH STRENGTH, DIMENSTONAT STABILITY AND HIGH
TEMPERATURE CAPABILITY MUST BE CERAMIC AND BE EASTLY FORMED TO NET
SHAPE WITHOUT REQUI[RING GRTNDING TO FTNAL CONFIGURATION. A PROCESS 1S
BEING DEMONSTRATED OF FORMING AND JOINING AN INTEGRAL HTGH STRENGTH
CERAMIC FOAM CORE TO A SMOOTH-SURFACED SKIN (FILAMENT OR WHTSKER
RETNFORCED AS NECESSARY) SO AS TO FORM NET SHAPE FINAL COMPONENTS WITH
SMOOTH SURFACES. THE PHYSTCAL PROPERTTES OF THESE COMPOSITES ARE
BEING DETERMINED THROUGH TESTING OF SAMPLE SPECIMENS BY INDEPENDENT
LABORATORIES. THE CERAMTIC COMPOS(TES BEING FABRICATED AND TESTED
COMPRISE A CELLULAR FOAM CORE OF HTIGH STRENGTH SN OR SC LUGAMENTS THAT
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IS SKINNED WITH A HTIGH STRENGTH SN OR SC IMPERVIOUS SMOOTH SURFACE
WITH OR WITHOUT FILAMENT RETINFORCEMENT. TENSILE STRENGTHS OF SC
FILAMENTS/LTGAMENTS HAVE REACHED 700 KPST WITH TENSTILE MODULT OF 70
MPST. THE RESULTING SKINNED-CORE COMPOSITE SHOULD EXHTIBIT HUGH
STRENGTH AND STIFFNESS, LOW WEIGHT, HIGH TEMPERATURE CREEP AND

- OXIDATION RESISTANCE, [LOW THERMAI, EXPANSTON AND EXCELLENT DIMENS[ONAL
STABILITY. THE SUCCESSFUL DEVELOPMENT OF THE CERAMIC COMPOSITES WOULD
HAVE POTENTTIAL APPLTCATION IN GAS TURBINE BLADES, NOZZLES AND

- COMBUSTORS; ADTABATIC DIESEL PISTONS, CYLINDER LINERS, HEADS AND
VALVES; STIRLING ENGINE HOT COMPONENTS; AND LASER MIRRORS.

ERG SYSTEMS

BRACKENWOOD PATH - HEAD OF THE HARBOR
ST JAMES, NY 11780

CONTRACT NUMBER:

DR JOHN L REMO

TUTLE:
LONG TRACE PROFILER FOR METROLOGY OF LARGE OPTICS
TOPIC# 1 OFF [CE:

METROLOGY NEEDS TO BE PERFORMED ON GRAZING INCTIDENCE REFLECTION OPTTICS
IN ORDER TO MEASURE THE SURFACE HETGHT PROFILE, CURVATURE, SLOPE
ERRORS, AND RESTDUAT, ROUGHNESS OVER THE SPATTAL FREQUENCY RANGE FROM 1
MM UP TO 1 METER WITH 0.1 ARC SECOND REPEATABILITY. GRAZING INCIDENCE
SYNCHROTRON RADTATTION AND OTHER HTIGH-ENERGY LASER MTRRORS ARE
TYPTICALLY 0.5 TC 1.0 METERS TN LENGTH WITH SURFACE FIGURES THAT ARE
USUALLY PLANO, SPHERTICAL, CYLINDRICAL, TOROIDAL, OR ELLTPSOIDAL.
CURRENTLY, NO SUITABILE METROLOGY [NSTRUMENTATION WITH TINTERFEROMETRIC
ACCURACY EXISTS TO FULLY CHARACTERTZE THESE MTRRORS TN A RAPID
NON-CONTACT MANNER GENERAUL ENOUGH NOT TO REQUTRE AUXTILTIARY REFERENCE
SURFACES SPECIFIC TO EACH DTFFERENT MIRROR. SUCH AN INSTRUMENT, A
LONG~-TRACE SURFACE PROFTLER, WOULD CONSIST OF A COMPACT OPTICAL HEAD
THAT 1S SCANNED OVER THE LENGTH OF A [,ONG, NARROW MTRROR BY A

- PRECI[STON ATR-BEARING TRANSLATION STAGE. ANALYSTS ALGORTITHMS ARE
BEING CREATED TO CONVERT THE RAW SLOPE DATA INTO USEFUL SURFACE
PROFILE RESULTS AND TO DEVELOP AND TMPLEMENT A USER-FRTENDLY CONTROL
ALGORITHM TO DRIVE THE LINEAR ATR SLIDE AND THE DETECTORS. A LIBRARY
OF GEOMETRIC ALUGNMENT MODEILS ARE BEING DEVELOPED SPECIFIC FOR EACH
GENERIC SURFACE TYPE. THE CONTROIL AND ANALYSTS SOFTWARE ARE BEING

R
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INTEGRATED WITH THE REST OF THE SYSTEM. A SERTES OF TESTS ARE BEING
PERFORMED TO DETERMINE THE PERFORMANCE LIMITS OF THE (NSTRUMENT AND TO
DETERMINE HOW WELIL IT COMPARES WITH MEASUREMENTS MADE BY OTHER
TECHNTQUES ON PREVIOUSLY~-CHARACTERIZED TEST SAMPLES.

FELTECH

639 ROMERO CANYON RD
MONTECTITO, CA 93108
CONTRACT NUMBER:

AVNER AMIR

TITLE:

OPTUCAL MODE TRAPPING APPLICATIONS IN FREE-ELECTRON UA
TOPTIC# 1 OFF (CE:

THE SIGNIFICANCE OF AN OPTICAL MODE TRAPPING (ACTIVE GUTIDING)
PHENOMENON IN FREE-ELECTRON LASERS (FEL) 1S IN THE POSSIBILITY OF
MATINTAINING A NARROW OPTICAL BEAM PROFILE ALONG THE INTERACTION
REGION. THTS RESULTS TN CONSIDERABLE TNCREASE OF GATN WHTICH 1S
IMPORTANT FOR SHORT-WAVELENGTH DEVICES HAVING TYPICALLY LOW FEL GAIN
AND FOR WHICH MTRROR TECHNOLOGY 1S NOT YET FULLY DEVELOPED. OTHER
IMPORTANT ASPECTS OF GUIDING TS THE STABILITY OF THE GATN UNDER
PERTURBATTIONS OF THE ELECTRON BEAM AND THE POSSIBILITY OF BENDING THE
LIGHT BEAM TO MAKE A MTRRORLESS RING RESONATOR FEL. OPTICAL MODE
TRAPPING IN THE FEL 1S BEING TINVESTIGATED USING A NOVEL THEORETICAL
APPROACH. THE CONFIGURATION OF OPTICAL~KLYSTRON IS BEING USED AS A
MEANS TO ENHANCE GUIDTNG. USTING THE OPTICAL-KLYSTRON FEI, ONE CAN
PROVIDE LARGE GAIN AND PHASE SHIFTS TO THE OPTTICAL BEAM WITH A
RELATIVELY SMALLER CURRENT DENSITY PROVIDED THE ELECTRON-BEAM TS
"COLD" ENOUGH. BEAM BENDING AND THE USE OF RING RESONATOR AS A MEANS
TO STORE RADTATION FOR SHORT-WAVELENGTHS FEL TS BEING STUDIED.
MTICROUNDULATOR TECHNOLOGY IS ONE AVENUE TOWARD SCALING DOWN EXTISTING
FEL'S. UNDER THE INTERACTION WITH LARGE ENOUGH CURRENT DENSITY, THE
BEAM 1S ANTICIPATED TO BE ACTIVELY FOCUSED THROUGH THE UNDULATOR
CHANNEL. THUS, FOCUSTNG EFFECTS AS A MEANS TO TMPROVE INTERACTION IN
A MICROUNDULATOR FEL ARE BEING ANALYZED.

FIBER MATERTALS TNC

BIDDEFORD INDUSTRTIAL PK

BTIDDEFORD, ME 04005

CONTRACT NUMBER:

JOHN J WOODS

TITLE:

ULTRA-LTIGHT BRAIDED EXTIT CONE DEVELOPMENT PROGRAM
TOPIC# 2 OFF ICE:
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PAYLOAD WETIGHT SAVING IS OF CRITICAL TMPORTANCE TO KINETIC ENERGY
WEAPONS STNCE TIT TRANSULATES INTO COST SAVINGS. A CHEMICALLY PROPELLED
INTERCEPTOR EXIT CONE OR ATTITUDE ADJUSTMENT JET IS BEING DEVELOPED
WITH HIGHER STRENGTH, GREATER RELTABILITY AND MINIMUM OF FTIFTY PERCENT
LESS WETIGHT THAN CURRENT STATE-OF-THE-ART EXIT CONE MATERTALS.
PROPERTY PARAMETER OF THE PROPOSED EXTT CONE BEING ADDRESSED INCLUDE
WALL THICKNESS, MAXTMUM POROSITY, BULK DENSITY, AND HOOP TENSTLE
STRENGTH. A SERTIES OF THIN WALL PROTOTYPE CONES WITH VARTATIONS 1IN
BRATIDED WEAVE ARCHITECTURE, DENSIFICATION TECHNIQUES, MULTIPLE LAYER
COMPACTTION TECHNIQUES AND MATRIX MATERTALS ARE BEING MANUFACTURED.
PHYSTCAL AND MECHANICAL TESTING ON SUCCESSFUL CONES 1S BEING
PERFORMED. FEASTBILITY OF SIGNTFICANT WEIGHT SAVINGS, HIGHER
STRENGTHS AND GREATER RELTABILITY OVER CURRENT STATE-OF-THE-ART EXIT
CONE MATERTALS 1S BEING DETERMINED, AND DEVELOPMENT AREAS WHICH WOULD
OPTIMIZE AND FINALTZE THE MANUFACTURING APPROACH ARE BEING IDENTIFIED.

FIBERTEK 1INC

510-A HERNDON PKWY
HERNDON, VA 22070
CONTRACT NUMBER:
DR WALTER KOECHNER

TITLE:
HIGHLY DTRECTIONAL AND SENSITIVE GAMMA/NEUTRON DETECTO
TOPTIC# 3 OFF ICE:

A HIGHLY SENSITIVE AND DTIRECTTIONAL NUCLEAR RADTYATION DETECTION SYSTEM,
RESPONDING TO LOW-LEVET, GAMMA-RADIATION AND LOW NEUTRON FLUX, WOULD BE
TMPORTANT IN THE AREA OF DECOY DISCRIMINATION AND/OR AS A WARNING
DEVICE AGAINST THREAT PARTICLE BEAM WEAPONS. FOR EXAMPLE, ACTIVE
ILLUMINATION OF A POTENTTAL SPACE THREAT WITH A PARTICLE BEAM REQUTIRES
A HIGHLY DIRECTIONAL SENSOR FOR DISCRIMINATTION PURPOSES. ONE APPROACH
TO ADDRESS THIS NEED TS A DETECTOR COMPRISED OF A TUIGHTLY PACKAGED
ARRAY OF SCINTILLATOR OPTICAL FIBERS CONNECTED ON EITHER END TO A
MTICROCHANNEL PMT. A DESTGN ANALYSIS 1S BEING PERFORMED TO OPTIMIZE
THE DTRECTTONALITY OF THE PROPOSED SYSTEM. THE TRADE~-OFFS BETING
EXAMINED TNCLUDE THE LENGTH-TO-DTIAMETER RATIO OF A PARTICULAR
SCINTILLATOR FIBER, ENERGY SPECTRUM OF TONTZING RADTATION ABSORPTION
CROSS SECTTIONS AND THE TOTAL NUMBER OF PLASTIC INORGANTIC FIBERS. A
STMPLE DEMONSTRATION UNIT TS BETING DESTGNED AND ASSEMBLED BASED UPON
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PROPRIETARY HARDWARE ALREADY DEVELOPED. THE SYSTEM FEATURES SEVERAL
RADTATION SENSITIVE FTIBERS AND CONFIGURATIONS AND A SEGMENTED
MICROCHANNEL PMT. THE SENSITIVITY AND DTRECTIONALITY OF THE
DEMONSTRATTION UNIT [S BEING TESTED. A SYSTEM FOR COMMERCTAT, USE CAN
BE DESIGNED FOR MONITORING RADTATION IN A NUCLEAR POWER PLANT OR
LEAKAGE FROM NUCLEAR STORAGE FACILITIES.

FOSTER-MILLER TINC

350 SECOND AVE

WALTHAM, MA (02254

CONTRACT NUMBER:

ROGER L, DEMLER

TITLE:

PHASE CHANGE POLYMER MICROCOMPOSITE FOR MOVING BELT RA
TOPTIC# 7 OFF ICE:

THE MANAGEMENT AND REJECTION OF HIGH HEAT LOADS FROM SPACECRAFT 1S A
CRITTICAL DESTGN REQUIREMENT OF FUTURE SPACE MISSTIONS. THE FEASTIBILITY
IS BEING INVESTIGATED OF A NOVEL ADVANCED BELT DESTGN FOR A MOVING
BELT RADIATOR (MBR) FOR SPACE APPLTICATIONS. THE BELT DESTGN CONCEPT
INCLUDES THERMAL STORAGE THROUGH THE USE OF AN TNTEGRATED PHASE CHANGE
MATERTAL (PCM) TMPREGNATED TN AN ORDERED POLYMER MATRIX (PBT). THE
RESULTING BELT COMBINES THE EXTREME STRENGTH AND TOUGHNESS OF THE
CARRTER POLYMER AND THE BENEF[CTAL THERMAL PROPERTTES OF THE PCM.
TIMPROVED BELT HEAT ACQUTSITION, TRANSPORT AND REJECTION COULD RESULT,
WHTLE THE OVERALL BELT COULD BE VERY RESI[STANT TO DEGRADATION IN THE
SPACE ENVIRONMENT AS A RESULT OF SPECTAL SURFACE TREATMENTS.
MTICROCOMPOSTITE TEST SAMPI.ES ARE BEING FABRTCATED, AND PERFORMANCE TO
COMPETING BELT DESIGNS COMPARED. THE EFFORT INCLUDES THE CONDUCT OF
KEY TESTS TN A VACUUM CONTACT HEAT TRANSFER TEST RIG. THE SUCCESSFUL
DEMONSTRATION OF A POLYMER MICROCOMPOSITE BELT FOR MBRS COULD BE USED
ON THE SPACE STATION, LARGE POWER-CONSUMTNG MI[1,TTARY SPACECRAFT, OR
COMMERCTAL SATELLITES THAT CONSUME ILARGE AMOUNTS OF POWER.

FOSTER-MIULLER 1INC

350 SECOND AVE

WAT,THAM, MA (02254

CONTRACT NUMBER:

UDAY K KASHALTKAR

TITLE:

HIGHLY DAMPED GrMg COMPOSITES FOR SPACE STRUCTURES
TOPTC# 13 OFF ICE:
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GRAPHITE-MAGNESTUM METAL MATRIX COMPOSITES (MMCS) ARE IDEAL MATERTALS :.::;'g',f;‘.i
FOR SPACE STRUCTURE APPT,TICATIONS DUE TO THETR HIGH STRENGTH AND -
STIFFNESS, LIGHT WEIGHT, NO OUTGASSING, GOOD THERMAL AND ELECTRICAL PRy
CONDUCTIVITY, AND GOOD RESTSTANCE TO THE SPACE ENVTIRONMENT. A s
PARTICULARLY (JRGENT NEED 1S FOR A MATERTAL WIUTH EXCELLENT DAMPING AND .::.t::c::‘
FATIGUE PROPERTTES COMBTINED WITH HTGH STIFFNESS AND STRENGTH OF MMCS i
TO DEVELOP STRUCTURES FOR SPACE-BASED KINETTIC ENERGY WEAPONS. A R
CONTINUOUS FIBER GR/MG METAL MATRIX COMPOSTTE MATERTAL [S BETING e
DEVELOPED WITH LARGE IMPROVEMENTS TN MATERTATL DAMPING, DAMAGE b
TOLERANCE, FATTGUE RESISTANCE, AND FRACTURE TOUGHNESS. ENHANCING et
MATERTAL DAMPING 1S BEING PURSUED BY DEVELOPING A CONTINUOUS FIBER MMC Nadey
WITH GREATLY REDUCED FRICTIONAI, STRESSES AT FIBER/MATRIX [NTERFACES. et
THUS WOULD PERMIT LARGE INCREASES IN ENERGY LOSS INTERFACES DUE TO RN
INTERFACTAL SLTP UNDER EXTERNAT, DYNAMTC TLOADTNG. TMPROVEMENTS TN RME
OTHER DYNAMTIC PROPERTIES COULD FOLLOW AS A RESULT OF LOWER RESTDUAL -
STRESS LEVEL IN THE MATR'X. THE FEASIBTILITY OF THE CONCEPT AND OF THE :t'..#:j
TECHNTQUES SUGGESTED ARE BEING EVALUATED TO REDUCE INTERFACE o
FRICTTONAL COEFF [CTENT AND RESIDUAl STRESSES IN MMC STRUCTURES. THTS NP
WORK COULD FORM THE FOUNDATION FOR MORE COMPLEX PROBLEMS SUCH AS eyt
SANDWICH STRUCTURES, JOINTS AND TLARGE COMPONENTS. ! ".
o

FOSTER-MTLLER INC e
350 SECOND AVE by ohegc
WALTHAM, MA 02254 A
CONTRACT NUMBER: e,

DR RICHARD WEISMAN o
TITLE: X ~:;Q:;\
HIGH STRENGTH ELECTRICAL INSULATION COMPOSITES NG
TOPTC# 5 OFF ICE: e
AR

LN ¢

ELECTROMAGNETIC GUNS PRESENT AN EXTREMELY HARSH ENVIRONMENT FOR °
DIELECTRIC MATERTALS USED AS INSULATING RAILS. THE COMBINATION OF A 2
PROPRIETARY ARAMID AND MICA PAPER WITH AN EPOXY RESIN TMPREGNANT HAS oo t
BEEN SUCCESSFULLY DEVELOPED TO MEET THE SEVERE MECHANTCAL REQUIREMENTS ' Mty
FOR INSULATION OF A HIGH VOLTAGE ARMATURE WINDING IN AN ELECTRICAL G
GENERATOR WITH A SUPERCONDUCTING FIELD WINDTNG. BASED ON THE L

SUCCESSFUL FABRICATION TECHNTQUES DEVELOPED FOR THUS INSULATING °
COMPOSITE, FABRICATION METHODS AND MECHANTCAL AND ELECTRICAL A
PROPERTTES (RELEVANT TO THE REQUTREMENTS OF ELECTROMAGNETIC GUN *
*n ﬁ'&f
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INSULATORS) OF FOUR TYPES OF INSULATING COMPOSITES ARE BEING EXAMINED. it
THESE COMPOSITES ARE UTILIZING TWO REINFORCING MATERTALS: THE MO0
PROPRIETARY PAPER NOTED ABOVE AND POLY P-PHENYLENE BENZOBISTHTAZOLE; -
AND TWO TYPES OF MATRIX MATERTALS: RESIGN SYSTEMS AND SOL-GEL
GLASSES. IF SUCCESSFUL, THE INSULATING COMPOSITES WOULD PROVIDE
STGNIFTICANTLY BETTER INSULATING MATERTALS FOR ELECTROMAGNETIC GUNS.
IN ADDITION, THESE MATERTALS HAVE POTENTTALLY WIDE APPLTICATION AS
INSULATING MATERTALS TN [LARGE ROTATING MACHTINES AND POWER
TRANSFORMERS. HIGH MECHANTCAL STRENGTH, THERMAL STABILITY AND HIGH 2
ELECTRICAL STRENGTH ARE FACTORS WHICH WILL PERMIT MORE RETTABLE AND 03%3&
COST EFFECTIVE ELECTRICAL EQUTUPMENT. N

FOSTER-MILLER TNC

350 SECOND AVE

WALTHAM, MA 02254

CONTRACT NUMBER:

ROGER UL DEMLER

TITLE:

MICROPUMP TO ENHANCE PERFORMANCE OF HEAT PTIPES 1IN SPAC
HEAT REJECTION APPLTICATTIONS

TOPIC# 7 OFFTICE:

THE MERITS ARE BEING DETERMINED OF USING A SMALL BOOST PUMP TO ENHANCE
THE OPERATIONAL FLEXUBILITY AND CAPACITY OF HEAT PIPES TN SPACE. A
SMALL PITOT PUMP WITH AN INTEGRAL VAPOR SEPARATOR IS PLACED ADJACENT
TO THE CONDENSER PORTTON OF A CONVENTTIONAL HEAT PIPE TO PUMP FLUID
DIRECTLY BACK TO THE EVAPORATOR, BYPASSING ANY CAPTILLARY PUMPING
DEVICES. THE RESULTING INCREASE IN FLUTD PRESSURE, PLUS THE ADDED
ABILITY TO MOVE FLUID WHEN DESTRED, COULD RESULT IN A DRAMATIC
IMPROVEMENT 1IN HEAT PUMP PERFORMANCE THAT MORE THAN OFFSETS THE
PENALITUES FOR ADDED POWER CONSUMPTION. A SUITABLE PIPE PROTOTYPE AND
LTQUID PUMP 1S BEING ANALYZED, DESIGNED, AND TESTED. THE RESULTS
COULD LEAD TO A RECOMMENDED APPROACH FOR APPLYING THE CONCEPT TO A
SPECIFTIC MISSION. THE USE OF A SMALL LIQUID PUMP TN CONJUNCTTON WITH
A HEAT PIPE COULD PRODUCE THE FOLLOWING BENEFITS: LOWER HEAT PIPE
SPECTIFI1C WEIGHT, SELF-PRIMING, OPERATION IN ALL ORTENTATIONS AND G
FIELDS, AND A DOUBLING OF RADIATOR CAPACITY WHEN USED AS A BOOST PUMP.
DEFENSE, RESEARCH, AND COMMERCTAL SATEWLLITES WOULD BENEFIT,

ESPECTALLY WHEN INTERMITTENT HEAT LOADS ARE APPLIED. COMMERCTAL
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APPLTICATTONS WOULD INCLUDE REACTOR COOLING SYSTEMS AND OTHER
TERRESTRIAL USES, PARTICULARLY WHERE INTERMITTENT HEAT LOADS MAY BE
EXPERTENCED.

FOSTER-MILLER INC
350 SECOND AVE
WALTHAM, MA 02254
CONTRACT NUMBER:
ROGER L DEMLER

TITLE:

DIRECT CONTACT HEAT EXCHANGER CONTAINING AN INTEGRAL T
CAPACITOR

TOPIC# S OFFICE:

IN HIGH-POWER-CONSUMING SPACE-BASED SYSTEMS, 1IT S LIKELY THAT A
THERMAL TRANSPORT LOOP WOULD BE EMPLOYED THAT IS SEPARATE FROM THE
HEAT REJECTION DEVICES, SUCH AS HEAT PIPE RADTATORS, IN ORDER TO
MINIMIZE THE POTENTTYAL OF A TOTAL LOSS OF HEAT TRANSFER FLUID FROM THE
HEAT REJECTION SYSTEM TF IT IS PENETRATED BY A MICROMETEORITE OR A
WEAPON. SUCH A DESTGN REQUIRES A THERMAL INTERFACE BETWEEN THE MATIN
LOCP AND THE RADTATORS, NECESSITATING THE USE OF ONE OR MORE HEAT
EXCHANGERS. THE FEASIBILITY IS BEING INVESTIGATED OF DEVELOPING A
DIRECT CONTACT HEAT EXCHANGER THAT CONTAINS AN INTEGRAL THERMAL
CAPACTITOR (TC). THE TC CONCEPT CONSISTS OF AN ORDERED POLYMER MATRTX
THAT EXHIBITS VOIDS OF UP TO 50 PERCENT BY VOLUME WHEN FABRICATED.

THE VOIDS ARE THEN IMPREGNATED WITH A COMPATIBLE PHASE CHANGE MATERTAL
(PCM) . THE RESULTING TC 1S EXPECTED TO EXHIBIT THE EXTREME STRENGTH
AND TOUGHNESS OF THE CARRTER POLYMER AND THE BENEFICTAL PROPERTIES OF
THE PCM. THE TC 1S USED TO ATTENUATE PEAK THERMAL LOADS FROM A PULSED
POWER SYSTEM, AND PERMIT HEAT REJECTTION RADTIATORS TO BE STIZED BASED ON
THE AVERAGE HEAT REJECTTION RATE RATHER THAN THE PEAK VALUE. A
SUTITABLE PCM 1S BEING SELECTED AND MICROCOMPOSITE TEST SAMPLES ARE
BEING FABRICATED AND TESTED TO MEASURE KEY THERMAL PROPERTIES AND
MECHANTICAL STABILITY OF THE SAMPLES.

FOSTER-MILLER 1INC
350 SECOND AVE
WALTHAM, MA 02254
CONTRACT NUMBER:
PAUL J MARINACCTIO

TITLE:
BISTABLE ORGANIC POLYMER NONLINEAR OPTICAL DEVICES
TOPIC# 11 OFF ICE:
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OPTICAL COMPUTING PROMISES TO EXCEED THE CAPABILITY OF PRESENT DAY
MACHINES BY SEVERAL ORDERS OF MAGNITUDE. MUCH HUGHER SPEEDS AND HIGH
INFORMATION DENSITY MAKE OPTICAL TECHNOLOGY PROMISING FOR LARGER SCALE
PARALLEL PROCESSING. NEW DEVELOPMENTS TN NONLTNEAR OPTICAL MATERTAILS
AND DEVICE FABRTICATION TECHNOLOGIES ARE NEEDED TO REALTIZE THE
POTENTTIAL. BISTABLE DEVICES ARE ONE APPROACH TO ADDRESS THIS I[SSUE.
PROTOTYPE BISTABLE OPTICAL DEVICES ARE BEING INVESTIGATED USTING THE
HIGH NONLINEAR-SUSCEPTIBILITY OF THIN FILMS OF POLY-P-PHENYLENE
BENZOBISTHTIAZOLE (PBT). A PROCESS RECENTLY HAS BEEN DEVELOPED FOR
PRODUCING THESE FILMS OF THE LIQUID CRYSTALLINE POLYMER PBT. THE
X(E3) VALUES AND THE HIGH LASER DAMAGE OF THE MATERTAL MAKE IT A
LEADING CANDIDATE FOR NONLINEAR OPTICAL DEVICES. TWO BISTABLE DEVICES
ARE BEING DEVELOPED EXPLOITING THE OPTICAL AND PHYSTCAL PROPERTIES OF
THE MATERTAL.

FOSTER-MILLER TNC

350 SECOND AVE

WALTHAM, MA 02254

CONTRACT NUMBER:

LAWRENCE H DOMASH

TITLE:

OPTICAL CELLULAR AUTOMATON COMPUTER FOR MASSIVELY PARA
SYMBOT,IC PROCESS ING

TOPTC# 11 OFF1CE:

STRATEGI(C DEFENSE COMPUTING NEEDS CALL FOR MASSIVELY PARALLEL DATA
PROCESSING FOR BATTLE MANAGEMENT, AND THE ABILITY TO GO BEYOND
NUMERICAL CALCULATIONS TO DIRECT SYMBOLIC PROCESSENG. A NEW APPROACH
TO ALL-OPTTCAL COMPUTING 1S BEING STUDIED BASED ON A CELLULAR
AUTOMATON ARCHITECTURE NEVER BEFORE DEMONSTRATED IN AN ALL-OPTTCAL
CONTEXT. TO MAKE THIS POSSTBLE, THE NONLINEAR TRIPLE PROCESSOR DEVICE
IS BEING EXTENDED TO INTRODUCE FULL THREE-PORT ADDRESSING.. THE
RESULTING GENERIC COMPUTTING DEVICE, CONSISTING IN ITS ENTIRETY OF A
SINGLE CRYSTAL OR FILM OF THTURD-ORDER NONLINEAR MATERTAL, COULD BE
CASCADED TO TMPLEMENT NUMERTICAL, SYMBOLIC OR IMAGE PROCESSING
ALGORITHMS. SPECIFIC DESIGNS ARE BEING DEVELOPED FOR THE
TMPLEMENTATION OF A BASTC 2D CELLULAR AUTOMATON OFTEN MODELED ON
DIGITAL COMPUTERS. THE OPTICAL COMPUTING SYSTEM COMBINES HOLOGRAPHTIC
PRINCTIPLES WITH NONTTNEAR OPTICS IN A UNTFTED STRATEGY OF MATERIALS,
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DEVICE AND ARCHITECTURE DEVETLOPMENT. PHOTOREFRACTIVE CRYSTALS WILL BE
THE BASTS FOR FIRST STAGE PROOF-OF-CONCEPT STUDIES. LATER
TMPLEMENTATTION IN ORGANTIC FILMS COULD LEAD TO 1,000 X 1,000 PIXEL
SYMBOLTIC PROCESSTNG ON PICOSECOND TTME SCALES. OTHER NOVEL
APPLICATIONS OF THE EXTENDED TRIPLE PROCESSOR CONCEPTS COULD BE FIBER
OPTIC CROSSBAR SWITCHING, ROBUST PATTERN RECOGNITION, AND OTHER
FUNCTIONS REQUIRED BY STRATEGIC DEFENSE.

FOSTER-MILLER TNC

350 SECOND AVE

WAL THAM, MA 02254

CONTRACT NUMBER:

RICHARD W LUSIGNEA

TITLE:

LIGHTWEIGHT CRYOGENIC FLUID TANKS FOR SPACE-BASED SYST
TOPIC# 6 OFF ICE:

CRYOGENIC FUEL TANK MATER[ALS HAVING HIGH SPECIFIC STRENGTH AND
STIFFNESS, GOOD DIMENSIONAL STABILITY, AND GOOD ENViRONMENTAL
RESTSTANCE ARE NEEDED FOR USING LIQUID HYDROGEN AND METHANE FUELS 1IN
PROPULSTON, TRANSPORTATION AND SPACE-BASED SYSTEMS. CURRENTLY USED
METALS LACK THE DESTRED WEIGHT TO STIFFNESS RATTIO WHILE ADVANCED
COMPOSTITE MATERTALS SUCH AS GRAPHITE/EPOXY SHOW MATRIX FATLURE DURING
TEMPERATURE CYCLING. A HIGH-PERFORMANCE ORDERED POLYMER, POLY
P-PHEYNLENE BENZOBISTHTAZOLE (PBT), CAN BE USED IN FILM FORM TO MAKE
LIGHTWEIGHT CRYOGENTC FLUID TANKS WHTICH EXCEED THE PERFORMANCE OF
CURRENT MATERTALS. THIS LUIGHTWEIGHT POLYMER FITM HAS A
SELF-REINFORCING RTGID-ROD STRUCTURE WHICH S EXPECTED TO YIELD THE
DESTRED ADVANCED COMPOSTITE STRENGTH WITHOUT THE DRAWBACKS OF
FI[BER-BASED COMPOSITE MATER{ALS. THE EXCELLENT PROPERTIES OF PBT FILM
AT LOW TEMPERATURE 1S BETNG EVALUATED INCLUDING STRENGTH STIFFNESS AND
VERY LOW PERMEABILITY TO HYDROGEN. PBT FTLM CAN BE USED AS A
STRUCTURAT, TAPE [N TNNOVATIVE PRESSURE VESSEL DESIGNS TO MAKE A
CRYOGENTIC FLUID TANK WITH REDUCED WETIGHT, REDUCED LEAKAGE, AND
IMPROVED DURABILITY OVER CURRENT ADVANCED MATERTALS SUCH AS
GRAPHITE/EXPOXY. PBT FILM ALSO COULD BE USED AS A TANK LINER TO
TMPROVE THE PERFOJORMANCE OF MORE CONVENTI[ONAI, DESIGNS. THIS WILL
RESULT IN REDUCED TRANSPORTATION COSTS, TMPROVED RELTABILITY, AND MORE
EFFECTIVE [LOGISTICS.
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FOSTER-MILLER INC LS
350 SECOND AVE g
WALTHAM, MA 02254 A
CONTRACT NUMBER: gty
RICHARD W LUS IGNEA e
TITLE: Rahie
FTILM-BASED COMPOSITE STRUCTURES FOR ULTRALIGHTWEIGHT S O
SYSTEMS oy
TOPTIC§ 12 OFFiCE: st
o
FILM-BASED COMPOSITE STRUCTURES COULD MEET THE REQUIREMENTS OF HIGHLY S
WEIGHT-EFF [CTENT SPACE-BASED SYSTEMS. THESE STRUCTURES WOULD BE @
RIGID, LIGHTWEIGHT, DIMENSIONALLY STABLE, AND POSSESS A HIGH DEGREE OF N
STRUCTURAL DAMPING. LAMINATES AND ASSOCTATED THIN-WALLED STRUCTURES kst
MADE FROM SELF-REINFORCED ORDERED POLYMER FILMS WOULD OVERCOME ek
DRAWBACKS OF FIBER-REINFORCED COMPOSITES, AND PROVIDE RESISTANCE TO QG
MICROCRACKING, PLY DELAMINATION AND IMPACT RESISTANCE AS WELL AS b5t
HAVING HIGH TEMPERATURE CAPABILITY (OVER 300C), LOW TEMPERATURE »
(CRYOGENTIC) CAPABILITY, AND THE CAPABILITY FOR HARDENING AND Lo
SURVIVABILITY. FABRICATION TECHNIQUES FOR ORDERED POLYMER FTLM-BASED ey
STRUCTURES ARE BEING EXAMINED THAT WOULD PROVIDE MAJOR ADVANTAGES TO e
SPACE SYSTEMS. REQUIREMENTS FOR HTGH PERFORMANCE THIN-WALLED i
STRUCTURES ARE BEING IDENTIFIED THAT MEET STRATEGIC DEFENSE SRR
REQUIREMENTS, BUT MAY BE BEYOND THE CAPAB(LITIES OF CURRENT MATERTALS. °
PBT FILM TPN COMPOSTTE MATERTALS ARE BEING FABRICATED AS ARE SIMPLE e
STRUCTURES WITH CONTROLLED VOLUME FRACTIONS OF PBT FROM 50 PERCENT TO SN
OVER 80 PERCENT AND CONTROLLED ORTENTATIONS OF PBT FROM UNIAXTAL BN
THROUGH BALANCED BTAXTAL. THESE LAMINATES ARE BEING EVALUATED FOR gt
SPECTFIC STIFFNESS (TARGET VALUE OVER 10E8 IN.) AND COEFFIC(ENT OF LR

THERMAT, EXPANSTON. THE USE OF PBT FILM LAMINATES IN THIN-WALLED SPACE

o
STRUCTURES ALSO 1S BEING EVALUATED. BT
NS,
-l
:'l'.‘ 'J:"\' .
GELTECH TNC RO
BOX 18 - ONE PROGRESS BLVD SRS
ALACHUA, FL 32615 ST

CONTRACT NUMBER:
SHT HO WANG

TITLE:
HTIGH INTENSITY SOLAR POWERED LASER
TOPICH# 1 OFF ICE:

N
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GLASS LASERS PRESENTLY HAVE A GREAT POTENTTAL FOR HUGH POWER LASER e

APPLICATIONS WITH ADVANTAGES THAT INCLUDE THE ABILITY TO FABRTCATE L

LARGE RODS OR SEGMENTS; A HIGH DEGREE OF HOMOGENEITY REDUCING HIGH Py,
POWER STRESS CONCENTRATTON; AND RARE-EARTH SENSITIZERS USED TO a.g: '
INCREASE EFF[CIENCY. ALTHOUGH A PROMISING FIELD, SEVERAL DIFFICULTIES N
LIMIT THE OUTPUT PER PULSE BEFORE DEFOCUSTING AND FULAMENTARY BREAKDOWN Al
OCCURS. THE HIGH TEMPERATURES REQUIRED BY TRADITIONAL MELT-GLASS PR
PROCESSES TLEAD TO CONTAMINATION OF THE GLASS BY REACTIONS WITH THE °
PLATINUM CRUCTIBLE. THESE CONTAMINANTS LEAD TO EVENTUAL LASER ROD xdhoms
DESTRUCTTION AT HIGH POWERS. ATLTERING THE GLASS COMPOSITION BY ADDTING L0
CAO OR LI20 ACHTIEVES A LOWER MELT TEMPERATURE; HOWEVER, THE PHYSTCAL RGN
PROPERTTES OF THE GLASS ARE SIGNIFICANTLY DEGRADED. SOL GEL GLASS ;::.;:.-'m::
PROCESSING OFFERS A LOW TEMPERATURE METHOD FOR PRODUCING A SILICA .,g.,;..:qq
GLASS LASER HOST WITH A PURITY UNATTAINABLE BY ANY OTHER TECHNOLOGY. S ‘*
INITIAL RESULTS TINDICATE PHYSICAL PROPERTIES FAR SUPERIOR TO ANY GLASS TR
LASER COMPOSTTIONS USED TODAY. THE FEASIBILITY OF MAKING NEODYMTUM N
DOPED GLASS LASERS USING THE SOL GEL PROCESS IS BEING INVESTIGATED. A
THE EFFECTS OF ADDING CERTUM OR ERBTUM AS A SENSTTIZER ARE BEING ;-‘-?_5{; w
DETERMINED. 'g
oAV
2
GENERAL ANALYTICS CORP BRI
155 CLYDE RD .v{:..:::
ATHENS, GA 30605 ".:;:.,:;..«;.,
CONTRACT NUMBER: ottt
DR G ADOMTAN fedtito
TITLE: ..
LARGE SPACE STRUCTURES ANAT,YSTS FOR VIBRATTON HEATING .,::‘:;c‘
CONTROL PROBIEMS Cara iy
TOPIC# 12 OFF [CE: i utibe
0\‘$
bR
A MATHEMATICAL METHODOLOGY FOR SOLUTTION OF COMPLEX DIFFERENTIAL AND e
PARTTAL DTFFERENTTAT, EQUAT[ONS MODELING PROBLEMS ASSOCTATED WITH PR
ANALYSTIS AND CONTROL OF LARGE SPACE STRUCTURES (THE ADOMTAN ) ‘
DECOMPOS [TTON METHOD) WOULD MAKE IT POSSTBLE TO PROVIDE ACCURATE AND B!
PHYSTCALLY MORE REALISTIC SOLUTIONS OF RELATED NONLINEAR PROBLEMS OF R
VIBRATTON, THERMAL STRESSES, AND CONTROL. THUS APPROACH WOULD SOLVE -

NONLINEAR PROBLEMS AND/OR PROBLEMS INVOLVING RANDOMNESS WITHOUT THE
USUAL APPROXTMATIONS (LINEARTZATTON, PERTURBATTION, WHITE NOTSE) OR
NUMERTICAL METHODS REQUIRING INTENSTVE COMPUTATION. SOLUTIONS OF
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SPECTFIC APPLTICATIONS TN THTS AREA ARE BEING DEMONSTRATED USING THIS

NEW METHODOLOGY. RESEARCH ON THE PROBILEM OF NONLTINEAR STOCHASTIC AND
MULTTDIMENS IONAL CONTROI IS BETING UNDERTAKEN.

GENERAL PNEUMATICS CORP

7662 E GRAY RD - STE 107

SCOTTSDALE, AZ 85260

CONTRACT NUMBER:

DR G WALKER

TITLE:

LOW CAPACITY RELIQUEFTIER FOR STORAGE OF CRYOGENIC FLUI
TOPICH# 6 OFF ICE:

A SELF CONTAINED LIQUEFIER IS BEING DEVELOPED TO RECONDENSE THE VAPOR
BOULOFF FROM THE CRYOGENTIC LIQUID STORAGE DEWARS OF TONG LIFE SPACE
POWER SYSTEMS. THE PROOF-OF-PRINCIPLE LIQUEFTER FOR THE CHALLENGING
DUTY OF HELTUM LIQUEFACTTON TS A SMALL LOW CAPACITY (10 LITRES LIQUID
HETLTUM PER DAY) UNCOMPLICATED SYSTEM HAVING A LONG MAINTENANCE FREE
OPERATING LIFE AND TLOW INITTIAL COST WITH MODEST AUXILTARY REQUTREMENT,
T.E., A CONVENTIONAL ELECTRIC POWER SUPPLY AND COOLTING WATER. THE
LIQUEFIER BEING INVESTIGATED 1S A SYNTHESIS OF THREE WELUL ESTABLISHED
TECHNOLOGIES, SPECIFICALLY A STIRLING CRYOCOOLER WITH A MULTISTAGE
EXPANSTON Z IMMERMAN DISPLACER USED FOR PRECOOIING COMPRESSED HELIUM TN
A JOULE-THOMSON TISENTHALPIC EXPANSTON TO LIQUEFY A FRACTION OF THE
COMPRESSED HELTUM. THIS LOW CAPACITY HELUUM LIQUEFTER [S BETING
DESIGNED FOR SPACECRAFT SUPERCONDUCTING ELECTRONICS HELTUM STORAGE
DEWARS. COMPLETE MANUFACTURTING DRAWINGS ARE BEING PREPARED FOR THE
PROTOTYPE LOW CAPACITY HELTUM LIQUEFTIER INCLUDING MATERIAL
SPECIFICATION, SELECTED VENDORS, PURCHASED EQUIPMENT AND SCHENULES.

GT-DEVICES 1INC

5705A GENERAL WASHINGTON DR
ALEXANDRTA, VA 22312
CONTRACT NUMBER:

RODNEY U BURTON

TITLE:
LIQUTID PROPENLI,ANT PULSED ELECTROTHERMAT, THRUSTER
TOPTIC#H# 6 OFF ICE:
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AN ON-ORBIT PROPULSTON CAPACITY IS REQUTRED FOR STRATEGIC DEFENSE THAT
FEATURES HIGH EFFICIENCY AT A SPECTIFIC IMPULSE OF 1000-3000 SECONDS.
THIS PROPULSTON 1S REQUIRED FOR ORBIT TRANSFER, ORBITAL MANEUVERING
AND STATION~KEEPTING MISSIONS. THE PULSED ELECTROTHERMAL (PET)
THRUSTER SEEMS PARTICULARLY ATTRACTIVE FOR THESE APPLICATIONS, AND HAS
PREVIOUSLY APPROACHED THE REQUIRED PERFORMANCE LEVELS WITH WATER
PROPELLANT IN THRUST STAND EXPERTMENTS. BECAUSE 10E8 PULSES OR MORE
AT 1500 SECONDS ARE REQUIRED FOR ORBTT TRANSFER AND MANEUVERING
MISSTONS, THE TECHNTCAL FEASIBILITY OF A LIFE-CYCLE TEST STUDY 1S
BETING EXAMINED FOCUSING ON THE THRUSTER DESIGN AND FACILITY
REQUIREMENTS FOR THE TEST. SUCH PARAMETERS INCLUDE POWER SUPPLY,
POWER CONDITIONTNG, LIQUID PROPELLANT SETLECTION AND HANDIING, THERMAL
MANAGEMENT, THRUSTER HEAD VACUUM CHAMBER INTERFACE AND VACUUM SYSTEM.

HMJ CORP

PO BOX 15128

CHEVY CHASE, MD 20815

CONTRACT NUMBER:

WILLTAM D JACKSON

TITLE:

POWER CONDITTONING FOR MULTI-MEGAWATT SPACE-ELECTRIC S
TOPIC# S OFF [CE:

THE REQUTREMENT EXISTS FOR ELECTRICAL POWER UP TO 100'S OF MEGAWATTS
IN SPACE-BASED MISSIONS. PULSE OPERATION WITH DURATIONS UP TO 1000
SECONDS TS BEING FOCUSED ON PRTMARILY, BUT LONG DURATION STEADY
OPERATION 1S BEING EXAMINED. CHEMTICAL, NUCLEAR AND SOLAR ON-BOARD
PRIMARY SOURCES ARE BETING CONSIDERED ALTHOUGH THE AS-GENERATED POWER
PRODUCED BY THESE SOURCES USUALLY HAS TO BE CONDITIONED TO MEET THE
REQUIREMENTS OF THE LOAD. THE ELECTRICAL CHARACTERISTICS OF THE
GENERATORS ASSOCTATED WITH THESE PRTMARY SOURCES ARE BETNG ANALYZED.
MAGNETOHYDRODYNAMIC GENERATION HAS BEEN SELECTED AS THE SOURCE BECAUSE
IT IS THE MOST PROMISING FOR HIGH POWER OPERATION AND HAS THE MOST
COMPLEX SOURCE CHARACTERISTICS FROM THE ELECTRICAUL VIEWPOINT. THE
INVESTTGATTION INCLUDES THE DETERMINATION OF THE OPTIMUM CONFTIGURATTON
FOR POWER CONDITTIONING TO MEET MULTIU-MEGAWATT SPACE SYSTEM
REQUIREMENTS; THE KEY PARAMETERS FOR DETERMINING SPECIFIC WEIGHTS; AND
AN ASSESSMENT OF THE STATE-OF-THE-ART COMPONENTS FOR LIGHTWETGHT POWER
CONDITTONTNG AND THE IMPACT OF TMPROVED COMPONENTS ON PERFORMANCE.
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TRANS TENT AND FAULT BEHAVIOR AND TDENTTIFICATION OF CRITICAL
ENGINEERING DEVELOPMENT ISSUES IS BEING ADDRESSED IN A PRELIMINARY
MANNER.

HOKENSON CO

840 S TREMATINE AVE

LOS ANGELES, CA 90005

CONTRACT NUMBER:

DR GUSTAVE J HOKENSON

TITLE:

VARTABLE MACH NUMBER WALL JETS FOR CONTROL/PROPULSION
HYPERVELOCITY PROJECTILES/ INTERCEPTORS

TOPIC# 2 OFF ICE:

THE HUGE EXPANSION OF CHEMICAL PROPULSION EXHAUSTS FROM HYPERVELOCITY
INTERCEPTORS AND PROJECTILES AT HIGH ALTITUDE RESULTS TN A BILLOWED
PLUME. THIS PLUME INTERFERES WITH THE FREESTREAM FLOW AND ALLOWS
LOW-ENERGY NOZZLE BOUNDARY GATER CONTAMINANTS TO MIGRATE UPSTREAM
TOWARD THE SENSOR LOCATIONS. GIVEN A CONFTGURATION TN WHICH A
RELATIVELY STMPLE MECHANTCAUL CONTROL COULD ADJUST THE EXIT MACH NUMBER
AND DIRECTION OF THE EXHAUST, MANY OF THE CURRENT PROBLEMS ASSOCIATED
WITH CHEMTCAL PROPULSION EXHAUSTS MAY BE ALLEVIATED. BY UTILIUZING AN
EXISTING MODEL, THE EFFECTIVENESS OF A WALL JET ON HYPERVELOCITY
VEHICLES FOR PROPULSTION AND/OR CONTRON. APPLICATIONS IS BEING EVALUATED
EXPERTMENTALLY. THE MODEL TS BEING TMMERSED IN A LOW DENSITY FLOW
(TRANSITIONAL TO RAREFTED) WITH THE WALI, JET FLOWFIELD OBSERVED AND
NET AXTAUL FORCE MEASURED AS A FUNCTION OF THE JET MACH NUMBER AND
STAGNATTION PRESSURE. THE JET EXTT MACH NUMBER IS5 BEING VARTED FROM 2
TO 10. SUBSEQUENTLY, A WIND TUNNEL TEST 1S EXPECTED TO BE CARRTED
OUT. MODEL DESTGN MODIFICATIONS ARE BETNG PREPARED THAT WOULD BE
REQUIRED TO ALLOW THE JET TO BE NON-AXTSYMMETRIC AND GENERATE
CROSS-RANGE FORCES AS WELL AS OPERATE TN A STAGED MODE WITH THE
CONICAL NOSE SEPARATING TMPULSIVELY FROM THE SKTIRT. ON THE BASTS OF
THESE FLOWFTEWLD VISUALIZATTONS AND AXTAL FORCE MEASUREMENTS, A PLAN
FOR A COMPREHENSTVE SERTIES OF TESTS AT A LATER PHASE ALSO IS BEING
PREPARED.

HUBB SYSTEMS TNC

PO BOX 424

HUBBARDSTON, MA 01452

CONTRACT NUMBER:

STANLEY J POREDA

TITLE:

COMPUTING STRATEGIES FOR STRATEGIC DEFENSE BATTLE MANA
ASS IGNMENT ALGORTITHMS

TOPIC# 10 OFFTCE:
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STRATEGIC DEFENSE BATTLE MANAGEMENT, COMMAND, CONTROL AND
COMMUNTICATIONS (BM/C3) FUNCTIONS WILL REQUTIRE THE USE OF DATA .
PROCESSING SYSTEMS THAT ARE SMALL, FAST, LIGHTWETGHT, NUCLEAR-HARD, h
RELTABLE, AND CAPABLE OF EXTREMELY HIGH THROUGHPUTS. AS A RESULT, 1IT S0
IS NOW WIDELY RECOGNTIZED THAT SPECTAL PURPOSE PARALLEL COMPUTER K
ARCHITECTURES AND BM/C3 ALGORTTHMS THAT EXPLOIT THETR COMPUTATIONAL
ADVANTAGES WILL BE NEEDED TO MEET THESE REQUIREMENTS. THE BM/C3
FUNCTUIONS THAT WILL LEAD TO THE MOST STRESSING DP REQUIREMENTS TNCLUDE
ASSTGNMENT FUNCTIONS. ONE APPROACH TO THTS PROBLEM IS THE USE OF
SPECTAL PURPOSE PARALLEL COMPUTING SYSTEMS AND OF ALGORITHMS THAT ARE
TATLORED FOR USE ON THESE SYSTEMS. BM/C3 ASSIGNMENT ALGORITHMS ARE
BETING DEVELOPED THAT CAN BE EXECUTED ON MULTU MICROCOMPUTER SYSTEMS.
THESE ALGORITHMS ARE BEING BASED ON EXISTING ALGORITHMS THAT USE GRAPH
SEARCH TECHNTIQUES. MULTU MTICROCOMPUTER ARCHITECTURES WHTCH WOULD

SERVE AS SUTITABLE HOSTS FOR THESE PARALLEL ALGORITHMS ARE ALSO BEING
IDENTIF TED.

INTEGRATED SYSTEMS INC

2500 MISSTON COLLEGE BLVD o
SANTA CLARA, CA 95054 :
CONTRACT NUMBER:

DR NAREN K GUPTA

TITLE:

GRAPHTICAL VERY HIGH LEVEL LANGUAGE FOR DEVELOPMENT AND

OF TLARGE SOFTWARE SYSTEMS L
TOPIC# 10 OFFICE: o

THE DEVELOPMENT AND TESTING OF SOFTWARE 1S BECOMING MORE AND MORE THE
KEY PROBLEM TN NEW ELECTRONIC SYSTEMS., THE CONTINUOUS DROP IN THE ‘
COST, SIZE AND POWER REQUTREMENTS OF ELECTRONTIC HARDWARE HAS MADE IT i
POSSTBLE TO USE EXTREMELY SOPHISTICATED SOFTWARE IN BATTLE MANAGEMENT
AND OTHER STRATEGIC DEFENSE SYSTEMS. THTUS HAS LEAD TO THE NEED FOR
EXTREMELY LARGE AND COMPLEX SOFTWARE. LITTLE HAS BEEN DONE TO BRING
ABOUT LARGE DECREASES IN SOFTWARE DEVELOPMENT COSTS. TINITIAL
DEVELOPMENT COSTS, RELIABILITY, AND MATINTENANCE COSTS HAVE NOT
IMPROVED STIGNTIFICANTLY. EXTREMELY HTIGH SOFTWARE RELTIABILITY ALSO
REQUTIRES THE DEVELOPMENT OF NEW TOOLS. THE FEASTBILITY OF DEVELOP ING
A GRAPHICAL VERY HTIGH LEVEL LANGUAGE 1S BEING INVESTIGATED FOR THE
DEVELOPMENT AND TESTING OF COMPLEX AND TLARGE SOFTWARE SYSTEMS. THE
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GOAL 1S TO DEVELOP THE TECHNOLOGY OF PROGRAMMING WITH PICTURES WHERE
THE SOFTWARE SPECTFTICATTONS AND PROCEDURE DESCRIPTIONS ARE ENTERED
GRAPHICALLY. A COMPLETE COMPUTER-AIDED SOFTWARE ENGINEERING TOOLSET
1S BEING DEVELOPED AROUND THIS TECHNOLOGY. THREE KEY AREAS ASSOCTATED
WITH THTIS TOOLSET ARE BEING STUDUED: GRAPHICAL SOFTWARE SPECTF I{CATION
METHODOTLOGY AND PROCEDURES; DATABASE TECHNOLOGY TO STORE, RETRIEVE AND
MANTPULATE THE GRAPHICAL DESCRTPTIONS; AND AUTOMATED CODE GENERATION
IN A COMPUTER LANGUAGE. THT1S EFFORT, IF SUCCESSFUL, WOULD REDUCE
DEVELOPMENT COST AND TIME BY A FACTOR OF TEN OR MORE, AND
SUBSTANTTALLY LOWER THE NUMBER OF HIDDEN BUGS.

INTELLUGENT AUTOMATION INC

1715 GLASTONBERRY RD

ROCKVILLE, MD 20854

CONTRACT NUMBER:

LEONARD S HAYNES

TITLE:

HIERARCHICAL STATE TABLE DRIVEN SOFTWARE ARCHITECTURE
STRATEGIC DEFENSE BATTLE MANAGEMENT

TOPIC# 10 OFFTCE:

THE STRATEGIC DEFENSE BATTLE MANAGEMENT SYSTEM WILL BE THE LARGEST
SINGLE SOFTWARE SYSTEM EVER BUILT. 1IN ADDITTION TO ITS STZE, THE
SYSTEM WILL HAVE OTHER ATTRIBUTES WHICH WIL(L MAKE THE PROBLEM OF
SOFTWARE DESTGN AND VALUDATION MORE COMPLEX THAN ANY SYSTEM EVER
BEFORE ATTEMPTED. A GENERAL APPROACH TO REAL-TIME SOFTWARE SYSTEM
DESTGN IS BEING EXAMTINED THAT HELPS ADDRESS THE ISSUES OF THE ENORMOUS
NUMBER OF STATES AND NON-DETERMINISTIC INPUTS OF A BATTLE MANAGEMENT
SYSTEM. THE APPROACH DIVIDES THE SOFTWARE INTO HIERARCHICAL CONTROL
LEVELS, AND THEN DIVIDES THE CONTROUL LEVELS INTO STATE TABLES WHICH
IMPLEMENT THE DECISTON TREE PROCESSTING, AND PROCEDURES WHICH PERFORM
COMPUTATTON. THE STATE TABLES ASSOCTATED WITH THE CONTROL LEVEULS CAN
BE STMPLIFIED TO THE POINT WHERE IT MIGHT BE POSSTIBLE TO EXHAUSTIVELY
TEST A CONTROL LEVEL. THIS 1S EXPECTED TO GREATLY INCREASE CONFTIDENCE
THAT THE SYSTEM WOULD NOT PRODUCE ERRONEQUS OR UNEXPECTED RESULTS.

INTERMAGNETICS GENERAT, CORP

1875 THOMASTON AVE

WATERBURY, CT 06704

CONTRACT NUMBER:

DR KANITHT HEMACHALAM

TITLE:

MULTTF ILAMENT SUPERCONDUCTOR FOR USE IN A TLTIQUID HYDRO
ENVIRONMENT

TOPIC# 5 OFF1CE:
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SUPERCONDUCTORS WITH CRITICAL TEMPERATURE ABOVE 90K ARE EXPECTED TO
EXPAND GREATLY THE POTENTTAL APPLICATIONS FOR SUPERCONDUCTORS. TO BE
TECHNICALLY AND COMMERCTIALLY USEFUL, THESE MATERTALS WILL HAVE TO BE

[ INCORPORATED INTO METAL MATRIX MULTILFILAMENT CONFIGURATIONS. THE

T MOST APPROPRTATE SUPERCONDUCTOR WILL BE TDENTIFIED BASED ON TRADE OFFS
BETWEEN MULTI(F ILAMENT FABRICABILITY AND PERFORMANCE. SEVERAL METAL
MATRIX MULTIFILAMENT PROCESS TECHNOLOGIES WILL ALSO BE CONSIDERED AND
EVALUATED. DEMONSTRATION OF KEY COMPONENTS OF FABRICATTION ARE BETING
UNDERTAKEN ON SMALL SAMPLES WITH SEVERAL FILAMENTS. THE AVATILABILITY
! OF A COMMERCTAUL MULTIFTLAMENT SUPERCONDUCTOR WITH CRITICAL TEMPERATURE
ABOVE 90K COULD GREATLY EXPAND THE FEASIBLE ECONOMIC ENVELOPE OF
APPLIED SUPERCONDUCTIVITY. HIGH POWER DENSITY, LIGHTWETGHT
SUPERCONDUCTING SYSTEM COOLED BY LIQUID HYDROGEN FOR SPACE AND
ATRBORNE USE WOULD BECOME EXTREMELY ATTRACTIVE. DEVICES FOR POWER
GENERATTIONS, TRANSMISSION AND STORAGE COULD BENEFIT. MEDTCAL
APPLICATIONS SUCH AS MAGNETTC RESONANCE TMAGING AND ACCELERATORS FOR
RADTATION THERAPY WOULD BECOME EVEN MORE COST EFFECTIVE.

INTERMAGNET ICS GENERAL CORP
1875 THOMASTON AVE
WATERBURY, CT 06704
CONTRACT NUMBER:
DR LESZEK MOTOWIDLO
TITLE:
| FINE REFRACTORY FTLAMENTS FOR USE TN COMPIIANT PADS RE
THERMOELECTRIC DEVICES
TOPIC# 4 OFFTICE:

| THE NEXT GENERATION OF THERMOELECTRIC DEVICES ARE ENVISIONED TO BE

| DTIRECTLY COUPLED TO THE HEAT SOURCE. THIS S REQUIRED TN ORDER TO

‘ INCREASE EFFICTENCY OF CONVERSTON TO ELECTRICITY. THE HIGH
TEMPERATURE OPERATTON, PARTICULARLY, AT THE HOT END (1050C) REQUIRES

. THE USE OF HIGH MELTING POINT REFRACTORY MATERTALS FOR THE COUPLING

| MEDTUM. THE TEMPERATURE GRADTENT WHICH EXISTS ACROSS THE

| THERMOELECTRIC DEVICE RESULTS IN SEVERE BOWING OF THE DEVICE AT THE

' HOT END. THUS, THE COUPLTNG BETWEEN THE DEVICE AND HEAT SOURCE NEEDS

TO FULF(LL COMPLIANCE AS WELI, AS GOOD THERMAT, CONDUCTIVITY. CURRENT

| METHODS OF ACCOMMODATING THE DEFLECTTON OR BOWING OF THE DEVICE IS

| ACCOMPLISHED BY A COMPLTANT PAD WHTCH [S COMPOSED OF MILILTONS OF FINE
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FILAMENTS. PRESENT METHODS OF FABRICATING HIGH TEMPERATURE COMPLIANT
PADS ARE BY TINDIVIDUALLY HOT DRAWING OF TUNGSTEN OR MOLYBDENUM
FULAMENTS AND ASSEMBLING MILLIONS OF FINE FILAMENTS INTO A ONE TINCH
SQUARE PAD. COMPOSITE TECHNOLOGY OF MOLYBDENUM FILAMENTS ARE BETING
DEVELOPED IN A METAL MATRTX COMPATIBLE TO THE STRENGTH CHARACTERISTICS
OF MOLYBDENUM. HYDROSTATIC EXTRUSTON AND COLD DRAWINGS ARE BETNG
STUDIED AS A FUNCTION OF PARAMETERS (SUCH AS DUTE ANGLES AND
TEMPERATURE) TO OBTAIN HUIGH FILAMENT UNIFORMITY, ROUNDNESS AND UNTFORM
SPACTING REQUTIRED FOR COMPLTANT PADS IN THERMOELECTRIC DEVICES FOR
SPACE BORNE POWER SYSTEMS.

TONTIC ATLANTA 1INC

1347 SPRING ST

ATLANTA, GA 30309

CONTRACT NUMBER:

DR KEITH O LEGG

TITLE:

IN-STITU TON TMPLANTATIONS FOR VAPOR PHASE EPITAXTIAL GR
DOPED DTAMOND THIN FILMS

TOPIC# 14 OFFICE:

THE MICRO-ELECTRONIC ANALYSTS AND CONTROL CTRCUTTRY, WHICH WILL FORM
THE BRAINS OF SPACE-BASED DEFENSE SYSTEMS, REQUYRE NEW SEMICONDUCTORS
WHICH ARE RADIATION HARDENED, EXTREMELY FAST, AND CAPABLE OF HIGH
TEMPERATURE, HTIGH POWER OPERATION. DOPED ELECTRONIC DTAMOND 1S IDEAL
FOR THIS APPLICATION BUT CURRENTLY CANNOT BE PRODUCED SATISFACTORILY
BECAUSE OF THE DIFFICULTY OF DOPTING WITH P AND AS. THIS EFFORT
ULTIMATELY ATMS AT FORMING DOPED SINGLE CRYSTAL DTAMOND FILMS SUTITABLE
FOR ELECTRONIC USE BY TON IMPLANTING THE DOPANT STMULTANEOUSLY WHTLE
GROWING THE DTAMOND FILM EPITAXTALLY ON A SUINGLE CRYSTAIL SUBSTRATE.
EXTSTING SMALL-SCALE TECHNIQUES ARE BETING DEVELOPED AND ASSESSED FOR
EPTITAXTAL GROWTH OF DTAMOND FILMS USTING PLASMA-~-ASSISTED METHODS.
MEASUREMENTS ARE BEING MADE OF THE CRYSTAL STRUCTURE, MORPHOLOGY,
ELECTRICATL CONDUCTIVITY AND CARRTIER MOBILITY OF THE FTLMS, WITH AND
WITHOUT TN-GROWTH TMPLANTED DOPANTS. ONCE SATISFACTORY GROWTH
TECHNTQUES ARE ASSURED, FILMS WILL BE TON IMPLANTED DURING GROWTH TO
PRODUCE DOPED SEMTICONDUCTOR DTAMOND TILMS.

TONIC ATLANTA 1INC

1347 SPRING ST

ATT.ANTA, GA 30309

CONTRACT NUMBER:

DR KEITH O LEGG

TITLE:

SPACE~-BASED OPTICAL COMPONENTS PROTECTION BY HARD ADHE
DTAMOND COATINGS

TOPIC# 13 OFF ICE:
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COATINGS ARE NEEDED TO PROTECT FROM DAMAGE AND DETERTORATION THE LARGE
VARIETY OF OPTICAL COMPONENTS WHICH WILL BE USED IN SPACE-BASED
DEFENSE SYSTEMS. THESE COATINGS MUST BE TRANSPARENT FROM THE TINFRARED
TO THE ULTRAVIOLET, HARD, RESISTANT TO EROSTON BY ATOMIC OXYGEN AND BY
PARTICLES, AND SURVIVABLE UNDER EXTREME TEMPERATURE CYCLING. THE
TECHNOLOGY OF PLASMA-ATIDED COATING IS BETING DEVELOPED TO APPLY THIN
DTAMOND AND DTAMOND-LIKE PROTECTIVE COATINGS TO OPTICAL MATERTALS.

THE BEST FEATURES OF PLASMA DEPOSITION PROCESSES ARE BEING COMBINED
WITH THOSE OF ION-ASSISTED COATING TO CREATE COATINGS WHICH HAVE HTIGH
OPTICAL QUALTITY AND ADHERE WELL TO ALMOST ANY SUBSTRATE. THE REUATIVE
MERITS OF TWO METHODS FOR DEPOSITING DTAMOND COATINGS (PLASMA
DEPOSITION AND TON BEAM DEPOSITTON) ARE BEING EVALUATED. SUCCESSFUL
COATINGS WILL BE TON TMPLANTED TO ENSURE GOOD ADHESTON. THE
CHEMISTRY, HARDNESS, AND SCRATCH-RESTSTANCE OF THE COATINGS ARE BETING
MEASURED. THE INITIAL EFFORT WILL ENABLE THE DETERMINATTION OF WHICH
OF THE DTAMOND DEPOSTITION PROCESSES SHQULD BE DEVELOPED TN A LATER
PHASE. THE RESULTS OF A SUCCESSFUL PROGRAM WTILI, BE BROAD-BAND
TRANSMITTING COATINGS WHICH WILL BE EXTREMELY HARD, CHEMICALLY STABLE,
SCRATCH-RESTSTANT, AND APPLICABLE TO ALMOST ANY OPTICAL COMPONENT.

TRVINE SENSORS CORP

3001 REDHILL AVE - BULDG TT1U/#208
COSTA MESA, CA 92626

CONTRACT NUMBER:

DAVID E LUDWIG

TITLE:
GALTUM ARSENTDE TINFRARED FOCAL PLANE ARRAY
TOPIC# 3 OFF ICE:

INFRARED SURVEILLANCE SENSORS AND MISSILE SEEKERS FOR STRATEGIC
DEFENSE REQUTRE SIGNIF I[CANT ON-FOCAT. PLANE ARRAY ELECTRONICS TO
ACQUIRE AND TRACK TARGETS. THE OPPORTUNITY NOW EXTISTS TO TRANSITION
INFRARED FOCAL PLANE ARRAY TECHNOLOGY FROM SILICON TO GaAs. THE
FEASIBILITY 1S BEING ESTABLISHED FOR FABRTICATING AND INTERFACTING
TNFRARED DETECTORS WITH RELATIVELY LOW POWER GaAs INTEGRATED CTRCUITS,
AND PACKAGING THEM INTO A THREE-DIMENS TONAT, MODULE UTILTZING
PROPRIETARY TECHNOLOGY. TOGETHER, THESE DEVELOPMENTS OFFER A
SIGNTFICANT TNCREASE TN RADTATION HARDNESS AND THE SIGNAL PROCESSING
ELECTRONICS AREA FOR FOCAL PLANE APPLICATIONS. KEY TSSUES BETING
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RESOLVED ARE THE PROJECTED PERFORMANCE OF GaAs ANALOG CTRCUITS IN Koty

TERMS OF NOISE, BANDWIDTH, DYNAMIC RANGE, AND POWER DISSTPATION, AND
AVATLABILITY AND QUALITY OF EXISTING FOUNDRY SOURCES. FOUNDRY

CAPABTLUTIES ARE BEING INVESTIGATED AND EVALUATED FOR PROCESSING S
LINEAR, ANALOG GaAs INTEGRATED CIRCUITS. A GaAs PREAMPLIFIER [S BEING e
CHARACTER[ZED SUTTABLE FOR READING OUT [NFRARED DETECTORS UTTLIZ ING B
PRESENTLY AVATLABLE DEVICES. A PRELTMINARY CONCEPTUAL DESTIGN T[S BEING N
PREPARED OF A GaAs INTEGRATED CTRCUIT AND "STRAWMAN" PERFORMANCE i,
SPEC [F [CATIONS ARE BEING DEVELOPED IN TERMS OF NOTSE SPECTRUM, DYNAMIC °
RANGE, AND FREQUENCY RESPONSE FROM COMPUTER ANALYSES. e
g
TRVINE SENSORS CORP o
3001 REDHTLL AVE - BLDG TT1/#208 5“4.
COSTA MESA, CA 92626 S
B CONTRACT NUMBER: S
#  MARTIN SPANTSH e
:1 TITLE: | |:g‘i
¢l  ON-FOCAL PLANE ANALOG TO DIGUTAL CONVERS ION i
TopiCct 3 OFF [CE: s
):| L ‘é
K
TN ADVANCED INFRARED FOCAL PLANE ARRAYS (TR FPAS), AS THE NUMBER OF R
DETECTORS ON THE ARRAY INCREASE AND THE COMPLEXITY OF TARGET DETECTION e
BECOMES GREATER, THERE TS AN ASTRONOMICAL [NCREASE [N SIGNAL e
PROCESS ING NECESSARY TO RESOLVE AND DUSCRIMINATE TARGETS s
SATTSFACTORILY. PRE-PROCESSING ON THE FOCAL, PLANE TO THE GREATEST KR
EXTENT POSSIBLE TS THEREFORE DESTRABLE, ALTHOUGH [T HAS BEEN LIMITED ®

BY POWER DIUSSTPATION. THE POWER PROBLEM TS PARTIALLY ADDRESSED BY
PERFORMING AS MANY FUNCTIONS AS POSSTBLE IN PARALLEL, WITH ANATOG

l,,.,

ELECTRONTICS BEHIND EACH DETECTOR. THERE ARE SOME FUNCTIONS THAT CAN ﬁv\
BE READILY PERFORMED ONLY DI{GTITALLY, SUCH AS THRESHOLDING, LONG TERM %
MEMORY, AND LOGIC. HOWEVER, CURRENT ANATLOG TO DIGITAL CONVERTERS atulat ey’
(ADC) CONSUME VASTLY MORE POWER THAN CAN BE TOLERATED IN CRYOGENTC IR [ ]
FPA'S. FEASIBILITY 1S BEING EVALUATED OF PERFORMING ON-FQCALl PLANE ﬂﬁﬁﬁ
ANALOG TO DIGTITAL CONVERSTON FOR ARGE, TWO-DIMENSTIONAL TR DETECTOR Bonin
ARRAYS. A PRELIMINARY ADC DESTIGN 1S BEING GENERATED AND COMPUTER iy
MODELED TO VERTIFY PERFORMANCE WITH TNTRINSIC DETECTORS AT LIQUID ﬁb
NITROGEN TEMPERATURES. THE RADTATTON HARDNESS OF THE DESTGN TS BETING -Eﬂ':
ANALYTTICALLY DEMONSTRATED. THE PRIMARY PERFORMANCE PARAMETERS OF
SPEED, RESOLUTTON, AND NOISE ARE BEING RELATED TO AREA AND POWER Ehf%
o
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REQUTREMENTS, WHICH WOULD DETERMINE COMPATIBILITY WITH HUGH DENSTITY IR

ARRAYS. , ,
8-

TRVINE SENSORS CORP -'.:2-55!
3001 REDHTLL AVE - BLDG TTT/#208 gt
COSTA MESA, CA 92626 A
CONTRACT NUMBER: ..;::'5
MARTIN SPANTSH A XUEN)
TITLE: s
LIGHTWETIGHT EXO-ATMOSPHERIC PROJECTILE SEEKERS USTNG A i
TMAGE AND THREE-DTMENS TONAL FOCAT, PLANE TECHNOLOGY s
TOPICH 2 OFF ICE: by
Mot

haht

THE DESIGN OF AN EXO-ATMOSPHERIC PROJECTILE SEEKER REQUTRES THE

CAPABILITY TO DETECT AND TRACK TARGETS AGAINST THE BACKGROUND, s
PARTICULARLY, THE EARTH BACKGROUND RAPTDLY MOVING BEHIND THE TARGET o
AND PRODUCTING A FALSE STGNAL MASKING THE SLOWLY MOVING TARGET. i
CURRENT SENSOR TECHNOLOGY HAS NOT BEEN ABLE TO SOLVE THIS PROBLEM. A s
LIGHTWETGHT EXO-ATMOSPHERIC PROJECTTILE SEEKER APPROACH CAPABLE OF TS
EXTRACTING, ACQUIRING AND TRACKING TARGETS [N THE PRESENCE OF HTUGHLY L
CLUTTERED AND DYNAMTC BACKGROUNDS 1S BEING INVESTIGATED. THTS e
APPROACH TO [NFRARED TMAGING, WHICH USES A SCANNED [MAGE AND bty
THREE-DIMENS TONAL FOCAL PTLANE TECHNOLOGY TO PUT TNTRAFRAME AND u".:aﬁ.:
INTERFRAME TMAGE PROCESSTING ON THE FOCAL PLANE, ALLOWS ON-FOCAL PLANE Sanut
EXTRACTTON OF LOW OBSERVABLES FROM EARTH CLUTTER AND NUCLEAR balortyy
STRUCTURED ENVIRONMENTS. NORMAL MISSILE BODY MOTION CAN BE USED TO o
GENERATE THE DITHER SCAN, NEGATING THE NEED FOR SCANNING OPTICS. DATA o

RATES AND OFF-FOCAL PLANE PROCESSING LOADS ARE REDUCED SUFFICTENTLY TO ftutel
ELIMINATE THEM AS MAJOR [SSUES IN THE SEEKER DESIGN. THE NATURE OF et
THE SAMPLING PROCESS ALSO IS EXPECTED TO CONTROL OR ELIMINATE THE Bt
EFFECTS OF GAMMA PULSE EVENTS ON THE SENSOR.: THE ALGORUTHM FOR R
INCLUSTON TN AN TINTEGRATED CIRCUTT IS BEING ANALYTICALLY VALIDATED AND °
THE OPERATTING PARAMETERS OF THE INTEGRATED CTRCUIT ARE BEING DEFINED v,
FOR INSERTTION IN FUTURE GENERATIONS OF FOCAL PLANE MODULES FOR THE o
EXO~ATMOSPHERTC PROJECTILE SEEKERS. bt i
S

KEMP CORP ®
1909 MATTHEW LN T
KNOXVILLE, TN 37923 c.{fn'a'
CONTRACT NUMBER: ,..5‘;{
DR FRANCIS E LEVERT e
TITLE: O]
THERMTONTC CONVERSTON DEVICE USING DIRECTIONALLY SOLTD ‘e
OXTIDE COMPOS ITES YRR
TOPICH 4 OFF [CE: NN
R
R
el

.

| NeiS

a




SMALL BUSTINESS TINNOVATION RESEARCH (SBTR) PROGRAM - PHASE 1 PAGE 716
BY SERVICE
FISCAL YEAR 1987
SDTO

SUBMITTED BY

IMPROVEMENTS ARE NEEDED IN THE BARRTER INDEX OF ELECTRON EMTSSTION FROM
THERMIONTC EMITTERS AT OPERATTING TEMPERATURES ABOVE 1400C.
DIRECTIONALLY SOLIDIFIED (SINGLE CRYSTAL) METAL OXIDE COMPOSITES
PROVIDE A UNTQUE OPPORTUNITY TO FORM HIGH-PACKING DENSITY ARRAYS OF
LARGE DTAMETER METAL FIBERS THAT ARE SUTTABLE FOR APPLICATION AS
THERMIONTC EMITTERS [N ENERGY CONVERSTON DEVICES. USE OF VARIOUS
METAL OXIDES WITH METAL CARBIDE MATRICES SUCH AS THE CATHODE MATERIAT,
IN THERMIONIC DEVICES IS BETING SUBJECTED TO DETAILED ANALYTICAL AND
EXPERIMENTAL TINVESTIGATIONS. EXPERIMENTAL DETERMINATION OF THE
RELATTIVE EFFICIENCIES OF THE METAL-PIN/MATRIX SYSTEMS COMPARED TO
PLANAR EMTTTERS TS BEING CONDUCTED. SUCCESSFUL COMPLETION OF THIS
WORK WOULD LEAD TO THE DEVELOPMENT OF A DIRECT ENERGY CONVERSTION
DEVICE (THERMTONIC CONVERTER) THAT WOULD MEET MANY OF THE DIVERSE
POWER SOURCE NEEDS FOR REMOTE UNMANNED ELECTRIC STATIONS, MILITARY
INSTALLATIONS, SPACECRAFTS, AND SPACE STATIONS.

KMS FUSION INC

PO BOX 1567 - 3853 RESEARCH PARK DR
ANN ARBOR, MI 48106

CONTRACT NUMBER:

K L MARSH

TITLE:

RED DIOXETANE-ENERGIZED VAPOR LASER
TOPIC# 1 OFF ICE:

A DIOXETANE-ENERGUZED VAPOR LASER (DEVL) USING GAS PHASE LANTHANIDE
CHELATES AS THE LASANT MATERTAL 1S BEING INVESTIGATED IN ORDER TO
PROVIDE A HTIGH AVERAGE POWER SOURCE OF DTRECTED ELECTROMAGNETIC
RADTATTION. SUCH CHEMTCALLY PUMPED LASERS OFFER THE ADVANTAGES OF
EFFICTENT TARGET COUPLING THROUGH HIGH POWER VISIBLE WAVELENGTH
OPERATION, SCALABILITY, AND PORTABTLITY. THE DEVL LASER IS BETNG
FUELED BY DTOXETANE, A CLASS OF ORGANTIC PEROXIDES WHICH STORE LARGE
AMOUNTS OF ENERGY IN CHEMICAUL BONDS. THE ENERGY TS RELEASED WITH HIGH
EFFICIENCY TN THE FORM OF ELECTRONIC EXCITATION OF PRODUCT MOLECULES
UPON CLEAVAGE OF THE DIOXETANE RING. RECENT :/uVANCES IN CHEMICAL
TRIGGERING OF THE DTIOXETANE CLEAVAGE REACTION IN SOLUTION ALLOW RAPID
RELEASE OF CHEMTCAL ENERGY ON DEMAND. THE ELECTRONICALLY EXCIUTED
PRODUCTS RELEASED BY DIOXETANE CLEAVAGE CAN TRANSFER ENERGY TO A
MOLECULE WITH FAVORABLE OPTICAlL GATN CHARACTERISTICS. TLANTHANIDE
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CHELATES ARE VOLATILE, EMTIT VISTIBLE RADTATION, AND PROVIDE A PATHWAY
(VIA THE CHELATING LIGAND) FOR TRANSFER OF ENERGY FROM THE
ELECTRONTICALLY EXCITED DTIOXETANE PRODUCTS TO THE LANTHANTDE TON.
LASER ACTION ALREADY HAS BEEN DEMONSTRATED IN SOLUTTION PHASE FOR A
EUROPIUM CHELATE AND THE VOLATILITY AND PHOTOKINETICS OF SEVERAL OF
THESE MOLECULES HAS BEEN EXAMINED. THE VOLATILITY OF SELECTED
DTIOXETANES 1S BEING MEASURED AND THE ABILITY TO CHEMICALLY TRIGGER
DIOXETANE CLEAVAGE IN THE GAS PHASE 1S BETING DEMONSTRATED.

KOPIN CORP

695 MYLES STANDTSH BLVD

TAUNTON, MA 02780

CONTRACT NUMBER:

PAUL ZAVRACKY

TITLE:

SURFACE MORPHOLOGY OF STLICON ON INSULATOR FTLMS PREPA
ZONE-MELTTING RECRYSTALLIZATTION

TOPIC# 14 OFFICE:

RESEARCH 1S DIRECTED AT TECHNTIQUES TO IMPROVE SURFACE MORPHOLOGY 1IN
STLICON ON INSULATOR (SOT) WAFERS PREPARED BY ZONE MELTING
RECRYSTALLUZATION (ZMR). THE THREE AREAS OF PRTMARY TMPORTANCE I[N
TMPROVING THE SURFACE MORPHOLOGY OF ZMR PROCESSED WAFERS ARE: SLITP,
BOW AND WARP, AND SURFACE SMOOTHNESS. SLIP [S CAUSED BY THERMALLY
INDUCED STRESS THAT RESULTS FROM THE TEMPERATURE GRADIENT IN THE MELT
ZONE. METHODS OF REDUCING THIS PROBLEM WILL BE EXAMINED BY VARYING
SEVERAL FACTORS INCLUDING THE SUBSTRATE TEMPERATURE, SCAN SPEED, WIRE
WIDTH AND SUBSTRATE ORIENTATION. THE ABOVE PARAMETERS WILL ALSO BE
VARTED TO TDENTTIFY THE EFFECTS ON BOW AND WARP. 1IN ADDITION, BOW AND
WARP MEASUREMENTS WILL BE COMPLETED BEFORE AND AFTER THE ZMR PROCESS
TO TDENTIFY POSSTBLE CORRELATION WITH STARTING MATERTAL. SURFACE
ROUGHNESS 1IN ZMR 1S DIRECTLY RELATED TO THE QUALITY OF THE STARTING
POLYSTILTCON LAYER. PARAMETERS AFFECTING THE POLYSILICON CVD
DEPOSITION WILL BE VARIED TO OPTIMIZE THE QUALITY OF THIS LAYER AND
ALTERNATIVE POLYSTILICON GROWTH TECHNIQUES WILL ALSO BE STUDIED. SOI
MATERI[AL OFFERS MANY TINHERENT ADVANTAGES OVER CONVENTIONAIL STLTCON
BULK WAFERS: RADTATION HARDNESS, VOLTAGE TISOLATION, TMPROVED SPEED
PERFORMANCE, GREATER PACKING DENSITY, AND CMOS LATCH-UP IMMUNITY.
CURRENT METHODS OF FABRICATING SOT MATERTAL RESULT IN EITHER COST
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R AND/OR QUALTITY PROBLEMS. THE ZMR PROCESS OFFERS AN ALTERNATIVE TO
" OTHER SOI PROCESSES.
)
" KOPIN CORP
o 695 MYLES STANDISH BLVD.
" TAUNTON, MA 02780
2 CONTRACT NUMBER:
) PAUL ZAVRACKY
;.'I TITLE:
' SILICON ON INSULATOR FTLMS PREPARED BY ZONE~MELTING-
M RECRYSTALLIZATTON DEVICE MODETING
o TOPIC# 14 OFF ICE:
l

- THERE 1S A NEED FOR MODELS TO PREDICT THE PROPERTTIES OF DEVICES

) PRODUCED USTNG STLICON ON TINSULATOR (SOl) SUBSTRATES. A LARGE BODY OF

" WORK EXISTS TO MODEL DEVICES PRODUCED ON CONVENTIONAL SUBSTRATES, BUT

IT IS NOT DIRECTLY APPLICABLE TO SOT SUBSTRATES. NONE OF THE MODELS

iy HAVE PROVISTONS FOR INCORPORATING THE STLTICON THICKNESS, OXIDE

) THICKNESS OR OXTDE INTERFACE CHARGE BELOW THE ACTIVE DEVICE. THIS
TYPE OF MODELTING INFORMATION 1S NECESSARY TO DESIGN PROCESSES FOR

X) INTEGRATED CTRCUTT PRODUCTION, ESTABLISH DESTGN RULES FOR LAYOUT AND

; SPECTFY RELTABILITY LIMITS ON THE MATERTAL. WORKING MODELS ARE BEING

3 DEVELOPED FOR METAL OXTDE SEMICONDUCTOR DEVICES WITH GEOMETRIES DOWN

b TO 1.25 MICRON ON SOT MATERTATL. THE MODELS ARE BEING DESIGNED IN A

h MODULAR MANNER SO THAT THEY CAN BE TNCORPORATED INTO FUTURE STMULATION
PROGRAMS. THE MODELS ARE TAKING STANDARD DOPING PROFILE INFORMATTION
AS THETR INPUTS AND ARE OUTPUTTING THE STANDARD DEVICE PARAMETERS.

& THE RELATTONSHTIP BETWEEN SUBSTRATE MATERTAL PROPERTIES AND THE DEVICE

A CHARACTERISTICS 1S BEING ESTABLISHED. SOME SACRIFICES MAY BE MADE ON

53 ABSOLUTE ACCURACY TO OBTAIN COMPUTER PROGRAMS WHTCH WOULD EXECUTE

; RAPIDLY SO THAT MANY RUNS CAN BE MADE TO STMULATE THE EFFECTS OF
PROCESS VARTATIONS. SOT MATERTAL OFFERS MANY INHERENT ADVANTAGES OVER

W CONVENTIONAL £T7TLICON BULK WAFERS: RADIATION HARDNESS, VOLTAGE

& TSOLATION, TMPROVED SPEED PERFORMANCE, GREATER PACKING DENSTITY AND
% CERAMIC-METAL~-OXTIDE SEMICONDUCTOR LATCH-UP TMMUNITY.
X

KOPIN CORP

¥ 695 MYLES STANDTISH BLVD.
i TAUNTON, MA 02780
Ly CONTRACT NUMBER:
vj RONALD P GALE
. TITLE:
- DUAL SUSCEPTOR ORGANOMETALLTC CHEMICAL VAPOR DEPOSTITTO
PRODUCTION OF HETEROSTRUCTURE MATERTALS
TOPIC# 14 OFF ICE:
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A PRODUCTTION ORGANOMETALLIC CHEMICAL VAPOR DEPOSITION REACTOR 1S BEING it
DESTGNED CAPABLE OF DEPOSITING UNTFORM AND ABRUPT LAYERS OF GaAs AND
AlGaAs FOR THE NEXT GENERATION OF HETEROSTRUCTURE DEVICES. THESE AR
1 INCLUDE HIGH ELECTRON MOBILITY STRUCTURES FOR BOTH DIGUTAL AND it
b MONOLITHIC MTICROWAVE (NTEGRATED CTRCUITS, AS WEL[ AS QUANTUM WELT, )
STRUCTURES FOR OPTICAT, COMMUNICATTION. THIS DESIGN TS ANTICIPATED TO ey
OBTAIN THE NECESSARY CONTROLS OVER THICKNESS AND UNTFORMITY SIMILAR TO Felrini
- THAT OF MOLECULAR BEAM EPTTAXY. THE DESIGN USES TWO SUSCEPTORS AND AN o
UPWARD FLOW TO SIMPLIFY THE GAS FLOW I[N THE DEPOSTITION ZONE. A nv:v
PROTOTYPE REACTOR HAS BEEN CONSTRUCTED AND IS CURRENTLY IN USE. éﬁﬁw
EXPERIMENTS ARE BEING CONDUCTED TO EVALUATE REACTOR PARAMETERS AND ﬂwmﬂ
DETERMTINE WHICH ONES ARE CRITICAL TO SCALE-UP OF THE SYSTEM. g&dﬁy
ADDITTIONAL EXPERIMENTS ARE BEING DESIGNED AND, BASED ON THE UP-TO-DATE c%ﬁﬁ
RESULTS OF THE PROTOTYPE, THE REACTOR DESIGN IS BEING EVALUATED FOR athbb.
USE IN PRODUCTION. THE SUCCESS OF THIS PROJECT WILL TOWER THE COST .
AND INCREASE THE PRODUCTION THROUGHPUT FOR MATERTALS REQUIRED IN THE RS
NEXT GENERATTION OF GaAs DEVICES. Q£&ﬁ~
4 )
o
S
KSE TNC Wiy,
PO BOX 368 ®
AMHERST, MA 01004 ,f\ﬂ§
CONTRACT NUMBER: \m
DR J R KITTRELL poat
TITLE: ‘#Nﬁv
HIGHLY ENERGETIC CAST~-CURED PROPELLANT BINDER S&R!Q
TOPIC# 6 OFF TCE: . ®
‘4$§i‘
AN ENERGETIC BINDER CAPABLE OF USE IN THE EXUSTING CAST-CURE &; b
MANUFACTURTING PROCESS FOR PROPELLANTS OFFERS SUBSTANTIAL NEAR-TERM g
OPPORTUNITI[ES FOR FORMULATION OPTIMTZATION IN ORDER TO SUBSTANTIALLY S
INCREASE ENERGY DENSTTY, WHILE MATNTAINING MECHANTCAL PROPERTIES, °
STABTLITY, AND SAFETY. THE CAST~CURE PROCESS 1S PARTICULARLY SUTTABLE 'NE
FOR SOLID PROPELLANT AND EXPLOSIVE SYSTEMS DUE TO ITS UTILTTY IN THE uﬁﬁ\ﬁ
MANUFACTURE OF VERY LARGE PROPELLANT CHARGES AND COMPLEX GEOMETRIES. :‘3&?
AN EX[STING, COMMERCTALLY AVATLABLE CAST-CURE BINDER (HYDROXYL Shtn
TERMINATED POLYBUTADIENE, HTPB) CAN BE NITRATED IN A SIMPLE, ONE-STEP vl
PROCESS W (THOUT DELETERIOUS EFFECT ON THE PROPERTUES OF THE CURED A
ELASTOMER. THE CURRENT TLIMITATIONS ON DEGREE OF NITRATION ARE BEING AT
EXTENDED; ENERGETTIC AND COMPATI[BILITY PROPERTTES CONF [RMED; AND CURING RO
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AND FORMULATION PROPERTIES OPTIMIZED. THE RESULT, TF SUCCESSFUL,
WOULD BE A SYSTEM CAPABLE OF PRODUCING AN ENERGETIC BINDER WHICH
EXPLOTITS BOTH A COMMERCTALLY AVATLABLE POLYMERTIC BINDER (HTPB) AND THE
CURRENTLY USED CAST-CURE PROPELLANT MANUFACTURING PROCESS.

KTECH CORP

901 PENNSYLVANTA NE
ALBUQUERQUE, NM 87110
CONTRACT NUMBER:

DR D V KELLER

TITLE:
DYNAMTIC EXPANSTON ADTABAT IN THE TWO-PHASE LIQUID/VAPO
TOPIC# 9 OFF1CE:

EQUATTON-OF-STATE DATA 1IN THE MTIXED VAPOR/LTQUID REGTON IS BEING
MEASURED. USE OF PULSED RELATIVISTIC ELECTRON BEAMS 1S5 BETING USED TO
RAPIDLY HEAT MATERTALS AT CONSTANT VOLUME. UPON DYNAMIC STRESS RELIEF
THROUGH [SENTROPIC EXPANSTON, THE MATERTAL TS BEING MADE TO PASS
THROUGH THE STEAM DOME INTO THE MIXED LIQUID/VAPOR REGION.
MEASUREMENT OF THE RESULTANT MATERTAL STRESS HISTORY COULD PROVIDE
INFORMATION CN THE SHAPE OF THE DYNAMIC RELEASE TISENTROPE THROUGH THE
MIXED LTIQUID/VAPOR REGION. THIS BEHAVIOR HAS NOT BEEN MEZASURED
PREVIOUSLY BECAUSE OF EXPERIMENTAL DIFFTICULTIES IN THE ONLY PREVTIOUS
TECHNIQUE, NAMELY, HYPERVELOCITY IMPACT STUDIES. THTS EXPANSTON
EQUATTON-OF-STATE MEASUREMENT COULD BE MADE ON MOST MATERTALS OF
INTEREST USTING PROVEN TECHNIQUES AND EXUSTING ELECTRON BEAM
GENERATORS. THE PRINCIPAL BENEFIT 1S THE ABILITY TO MEASURE AN
TMPORTANT PROPERTY OF MATERTAL DYNAMIC BEHAVIOR NOT PREVIOUSLY
ACCESSIBLE.

KTECH CORP

901 PENNSYLVANTA NE
ALBUQUERQUE, NM 87110
CONTRACT NUMBER:

T J ROEMER

TITLE:

STMULTANEOUS MEASUREMENT OF MASS ULOSS AND TMPULSE 1IN L
STUDIES

TOPIC# 8 OFF ICE:
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RECENT MEASUREMENTS OF MASS LOSS IN PULSED LASER-TARGET INTERACTION ..,'!, 0
STUDIES HAVE BEEN UNSUCCESSFUL FOR NON-METALILTIC MATERTALS. THIS 1S
DUE TO THE GAIN OR LOSS OF MASS, PRESUMBLY DUE TO ABSORPTION OR ,;'.".{v;:i:;
DESORPTION, BETWEEN THE TIME OF FTRST WETGHING, THE TARGET .;'.:.'.’,:.‘,g
INTERACTTION, AND THE SECOND WETIGHING. A NEW INSTRUMENT 1S BEING R0
DEVELOPED THAT CAN MAKE THE MEASUREMENT THROUGH THE TRRADTATION WITH A !\:.%z;f
SUB-SECOND RESOLUTION TIME AND WITHOUT HANDLING THE SAMPLE OR REMOVING ey
. IT FROM A VACUUM TEST CHAMBER. TN ADDITTON, THTS TOTAL IMPULSE P
DELIVERED BY THE BLOW-OFF MATERTAL CAN BE MEASURED STMULTANEOUSLY. ]
THIS INSTRUMENT WOULD PROVIDE A RELTABLE MEANS OF MEASURING ABLATIVE Wil
MASS LOSS IN LASER-TARGET INTERACTION STUDIES, ESPECTALLY FOR ,.0.',,;‘3,;‘:
NON-METALLTC MATERTALS. CONSTDERABLE INCREASE IN EFFICIENCY OF USTING "c'., o
EXPENSIVE, HIGH-~-POWER LASERS WOULD RESULT AND IT COULD BE USED ":'.u"!::*‘.
EFFECTIVELY FOR PARTTICLE BEAM/TARGET MASS STUDTES. e
\) | X
L.N.K CORP TNC §:§::::5%
6811 KENTLWORTH AVE - STE 306 'e,o'.,::.,o}
RIVERDALE, MD 20737 hnie
CONTRACT NUMBER: -'“. '
THOMAS TSAO AT
TITLE: 7 :0.
COMPUTER ARCHITECTURE AND VERY HTGH-LEVEL LANGUAGE DES ; "q.}ogcj-
FOR BATTLE MANAGEMENT b.n,‘:.,.‘;::i
TOPIC# 10 OFFICE: \'.,:;:5:;:‘;
]
- LN
CURRENT COMPUTATTONAL APPROACHES ARE TNADEQUATE TO PERFORM REAI, TIME QTN
PATTERN RECOGNTITTON AND ADAPTIVE RESOURCE ALLOCATION IN ORDER TO e
SUTTABLY RESPOND TO ENEMY THREATS WHEN COMPARED TO THE DYNAMTCALLY .,".:o"a::‘
CHANGING MILTITARY ENVIRONMENTS. DESPITE DECADES OF EFFORT BASED UPON ,'.\,.*
STATTISTICAL STGNAT, PROCESSING AND PATTERN RECOGNITION METHODOLOGY, THE
REAL TIME RECOGNITTION OF COMPLEX TARGETS REMATNS A CHALTLENGING ,_m,:
PROBLEM. 1IN THE AREA OF BATTLEFIELD STTUATION ASSESSMENT, THERE DOES Rt
- NOT APPEAR TO BE A SUTUTABLE APPROACH TO RESPOND TO THE COMPLEX ol
DYNAMICALLY EVOLVING SCENARTO THAT SUCH ASSESSMENT AND ALLOCATTON :h_ ;
PROBT,EMS REQUIRE. THE FEASIBILITY IS BEING EXAMINED OF DESTGNING A v
CONT INUOUS REAT, TTME PATTERN RECOGNTTTON AND THREAT RESPONSE heh i
CAPABILITY TN DYNAMTCALLY CHANGING MILTITARY ENVTRONMENTS USING THE ‘
TNNOVATIVE APPROACH OF A COMPUTATIONAI PERCEPTUATL PROCESS BASED ON A $ ":‘,i

COGNITIVE NET. THIS STUDY PROVIDES AN OPPORTUNITY TO ATTACK VERY

e V3 e % I T ) e " S, |
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SIGNTIFICANT DEFENSE PROBLEMS THAT HAVE LONG AWATITED PRACTICAL
SOLUTIONS BY TINTEGRATING TDEAS AND METHODOLOGIES DERIVED FROM
COGNITIVE SCIENCE, NEURAI, NET MODELING, PATTERN RECOGNITION, ARTIFICAL
INTELLTGENCE, AND NOVEL COMPUTATIONAL ARCHIUTECTURES USING CURRENTLY
DEVELOPING TECHNIQUES SUCH AS VERY LARGE SCALE INTEGRATION.

LJF CORP

411 S LONDON AVE

EGG HARBOR, NJ 08215
CONTRACT NUMBER:
JAMES L FOY

TITLE:
INFRARED MISSILE DEFENSE SENSOR EVALUATTON
TOPTIC# 3 OFF ICE:

IN DEVELOP ING BALLISTIC MISSILE SENSORS, A MEANS OF GENERATING
SYNTHETIC TEST PATTERNS [S ESSENTTIAL. HOWEVER, IT IS NEARLY
IMPOSSTBLE WITH BALLTISTIC MISSILE DEFENSE SYSTEMS TO SET UP FIELD
TESTS TO STMUULATE BATTLE CONDITIONS. EXPERTENCE HAS SHOWN THAT THE
COMPLEXITIES OF THE NATURAL ENVIRONMENT ARE NOT MODELED ADEQUATELY BY
WHOLLY SYNTHETIC TMAGES SO THAT THEY PROVIDE A COMPREHENSTIVE
EVALUATION OF A SYSTEM. THERE [S A RECOGNIZED NEED ALSO FOR
REPEATABLE TMAGERY OF NATURAL SCENES, THAT 1S, TMAGERY THAT HAS BEEN
RECORDED, AND CAN BE REPRODUCED REPEATEDLY IN A CONSTSTENT FASHION
WHILE RETAINING THE SAME RADIOMETRIC ATTRIBUTES. THUS, THERE IS A
NEED FOR A NEW APPROACH OR DEVICE FOR TESTING AND EVALUATING ADVANCED
INFRARED SENSORS USED 1IN SPACE-BASED BALLISTIC MISSILE DEFENSE
SYSTEMS. A VIDEO-TO-PHOTON CONVERTER 1S BEING INVESTIGATED THAT
OPERATES [N THE MID TO THE FAR INFRARED SPECTRUM., THIS DEVICE IS A
CATHODE RAY TUBE-LIKE DEVICE WITH A SPECTAL TARGET SUBSTRATE THAT HAS
THE CAPABILITY OF EMISSIONS TN ALL OF THE WAVEBANDS OF INTEREST. A
MEANS TO VARY THE SPECTRAL RESPONSE IS BEING PROVIDED. DELTA T'S OF
OVER ONE THOUSAND DEGREES C WITH BACKGROUND TEMPERATURES CONTROLULABLE
FROM 20K TO HUNDREDS OF DEGREES K ARE ANTTCIPATED. RESOLUTION IS
EXPECTED TO BE COMPARABLE TO THAT OF HTGH RESOLUTTON VIDEO MONITORS.

MAGMA-SEAL 1INC

10116 ASPEN ST

AUSTIN, TX 78758

CONTRACT NUMBER:

DR EARL T DUMTITRU

TITLE:

PERFLUOROETHER ELASTOMERIC SEALS VIA DIRECT FLUORTNATI
TOPTIC# 13 OFF ICE:
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LOW TEMPERATURE DYNAMIC SEAULS WITH GOOD FIRE RESISTANCE AND CHEMICAL

STABILITY ARE REQUIRED TN SPACE STRUCTURES SUCH AS ROCKET BOOSTERS. _ .

CONVENTTONAL METHODS OF CROSSLINKING AND CURING PERFLUOROETHER FLUIDS ,

HAVE PROVED VERY DIFFICULT AND COSTLY TO APPLY TO THE PRODUCTION OF

i PERFLUOROETHER ELASTOMERS. DTRECT FLUORINATION METHODS ARE BEING
APPLTED TO NOVEL, CROSSLINKED POLYETHERS WHICH ARE BETNG CONVERTED TO
THE CORRESPONDING PERFLUOROETHER ELASTOMERS WITH F2 GAS. SUCCESS il

. DEPENDS ON FINDING NEW CO-AGENTS WHTCH PROVIDE HOMOGENEOUS ®
CARBON-CARBON CROSSLINKS TN THE SUBSTRATE HYDROCARBON ETHER BEFORE
FLUORINATTON, AND WILL SURVIVE F2 TREATMENT TO YTELD FLUORINATED
STRUCTURES. REACTION CONDITTONS ARE BEING FORMULATED WHERE POTENTTIAL
CO-AGENTS SUCH AS DIVINYL ETHERS CAN GRAFT TO AND CROSSLINK POLYETHERS
BY FREE-RADICAL REACTIONS OR RADTATION. THE SUITABILITY 1S BEING
EXPLORED OF FILLERS SUCH AS VARTOUS CARBON-BLACKS TO ENHANCE THE Py
PHYSTICAL PROPERTIES OF THE CURED POLYMERS. THE MOLECULAR WETGHT AND -
COMPOSITTION OF THE POLYETHER STARTING MATERTALS ARE BEING OPTIMIZED TO
ACHTEVE THE DESTRED PARAMETERS. FLUORINATION CONDITIONS ARE BEING
TDENTTFTED THAT WILL YYELD PERFLUORINATED ELASTOMERIC PRODUCTS WITH
GOOD PHYSTICAL PROPERTIES. ORINGS ARE BEING PREPARED FROM BOTH TYPES
OF POLYMER BACKBONES AND THETR PROPERTTES CHARACTERIZED SO THAT A

T

-

COST-EFFECTIVE DECTSION CAN BE MADE ON THEIR USEFULNESS. -
L
2
MATINSTREAM ENGINEERING CORP e
6191 ANCHOR LN
ROCKLEDGE, FL 32955
CONTRACT NUMBER: o
DR R P SCARINGE ;
TITLE:
TWO-PHASE THERMAL TRANSPORT STMULATION PROGRAM FOR 2R
SPACECRAFT APPT,ICATIONS N
TOPTICH# 4 OFFICE: Kne
°
. FUTURE MTLITARY SPACE MTSSTONS WTLL INTRODUCE SIGNIFICANT NEW
TECHNOLOGICAL NEEDS FOR SPACECRAFT ENERGY SYSTEMS. VARIOUS
TECHNOLOGTES NEED TO BE EVALUATED TO DETERMINE THE BEST TECHNOLOGY FOR 5
A PARTTCULAR APPLTCATION. A DESTGN TOOL THAT ALLOWS RAPTID BUT R
ACCURATE COMPARISON OF ALl ALTERNATIVES WOULD BE EXTREMELY USEFUL. A ®
GENERALTZED TWO-PHASE TRANSTENT MODELING CAPABILITY IS BEING DEVELOPED
THAT WILL ENHANCE THE PREDTCTION OF TWO-PHASE THERMAL MANAGEMENT o

.
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DESTIGN ALTERNATIVES, COMPONENT FAILURES, AND SYSTEM SURVIVABILITY AND
MATNTATINABILITY. DEVELOPMENT AND DEMONSTRATION OF THE CAPABILITY AND
FLEXIBILITY OF A GENERAL TWO-PHASE FLUTID FLOW STMULATOR IS ANTICIPATED
TO RESULT FROM THE INVESTIGATION. THE STMULATOR REPRESENTS A NATURAL
EVOLUTION OF A CURRENT STINGLE-PHASE SIMULATOR AND [S EXPECTED TO ALLOW
ARBITRARY FLUID/THERMAL SYSTEM CONFIGURATIONS EMPLOYING ANY OF ELEVEN
SPACECRAFT COMPONENT MODELS BEING DEVELOPED UNDER THTIS EFFORT.
TWO-PHASE FLUTD PROPERTIES FROM THE ULITERATURE ARE BEING EMPLOYED TO
CREATE A SATURATED AND SUPERHEATED LIBRARY FOR REFRIGERANT-11.

MAINSTREAM ENGINEERTING CORP
6191 ANCHOR LANE ﬂW;
ROCKLEDGE, FL 32955 it
CONTRACT NUMBER:
DR R P SCARINGE

TITLE:
HEAT PUMP AUGMENTED SPACECRAFT HEAT REJECTION SYSTEM
TOPIC# 7 OFF ICE:

FUTURE MTLITARY SPACE MISSTIONS WILIL INTRODUCE SIGNIFICANT NEW
TECHNOLOGICAL NEEDS FOR SPACECRAFT ENERGY SYSTEMS. HEAT PUMP
AUGMENTED SPACECRAFT HEAT REJECTTION SYSTEMS HAVE THE POTENTTAL TO
REDUCE RADTATOR SIZE AND SYSTEM WEIGHT. VAPOR-COMPRESSTON HEAT PUMP
RADIATOR CONFTIGURATTIONS FOR SPACECRAFT HEAT REJECTTION SYSTEMS ARE
BEING INVESTIGATED. CONVENTIONAL HEAT PUMP COMPONENTS THAT MUST BE
REDESTIGNED FOR ZERO-GRAVITY OPERATTION ARE BETNG HIGHLTIGHTED WTTH
PRETL,TMINARY MODIFTCATIONS TIDENTIFIED. SEVERAL VAPOR-COMPRESSION HEAT
PUMP CONF IGURATTONS INCLUDING MULTISTAGE HEAT PUMP PATRS ARE BEING
INVESTIGATED. 1IN ADDITION, SEVERAL THERMALLY DRIVEN HEAT PUMP
CONCEPTS ARE BEING EXPLORED. NOVEL HEAT PUMP RELATED THERMAL ENERGY
STORAGE AND TRANSPORT DESTGNS ARE ALSO BEING CONSTIDERED. A CANDIDATE
HEAT PUMP CONFIGURATTON TS BEING PROPOSED FOR FURTHER ANALYSTS AND
CONSTRUCTTON DURING A TLATER EFFORT.

MATERTALS MODIFICATIONS 1INC

2946 SLEEPY HOLLOW RD - STE 2H

FALLS CHURCH, VA 22044

CONTRACT NUMBER:

T S SUDARSHAN

TITLE:

SOLID LUBRICANTS FOR SPACE STRUCTURES
TOPTIC# 13 OFF ICE:

l.‘
Wb,
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NEW AND TINNOVATIVE NONEQUILIBRYTUM MATERIALS FOR VARIOUS SPACE
STRUCTURES ARE NEEDED FOR STRATEGIC DEFENSE. ONE AREA WHERE LITTLE
ATTENT{ON HAS BEEN FOCUSSED TS THE DEVELOPMENT OF SOLID LUBRICANTS.
THE POTENTTIAUL USE 1S BEING EXPLORED OF HTIGH LEAD BEARING COPPER ALLOYS
(UP TO 50% LEAD) AS BEARING MATERTALS; BATTERY GRIDS THAT WOULD
REPLACE THE CURRENTLY USED LEAD ALLOYS; AND POSSIBLE COATINGS FOR HIGH
FRICTION LOCATIONS IN SPACE STRUCTURES. UNDERSTANDING OF THE
ADVANTAGES AND LIMITATIONS OF SOLID LUBRICANTS IN SPACE STRUCTURES 1S
BEING FACILITATED. AT A LATER PHASE, A COMPREHENSTVE PROGRAM COULD BE
DEVELOPED TO BETTER UNDERSTAND THE BEHAVIOR OF THESE ALLOYS WITH A
VIEW TOWARD PRODUCING COMPONENTS OR COATINGS FOR USE IN ACTUAL SPACE
STRUCTURES FOR SUBSEQUENT EVALUAT TON. [T 1S EXPECTED AFTER EXTENDED
STUDTIES THAT THESE HIGH LEAD BEARING ALLOYS COULD BE USED AS A SOLID
LUBRICANT IN SEVERAL FRICTION RELATED APPLTICATIONS IN SPACE OR
SATELLITE STRUCTURES, AUTOMOTIVE FLEETS, AND TN BATTERIES IN
SUBMARINES, TANKS, AND HEAVY DUTY MACHINERY.

MATERTALS SCTENCES CORP

GWYNEDD PLAZA 1T - BETHLEHEM PTIKE

SPRING HOUSE, PA 19477

CONTRACT NUMBER:

DAVID J BARRETT

TITLE:

PASSTVE DAMPING CHARACTERISTICS OF SATELLITE STRUCTURA
TOPTIC# 12 OFF ICE:

THE DESTGNS PROPOSED FOR THE NEXT GENERATION OF ORBTITAL SPACECRAFT
CALL FOR LARGE BUT SLENDER STRUCTURAL FORMS WITH A LOW MASS DENSITY
AND A RELATIVELY HTGH OVERALL FLEXTBILITY. SINCE THESE STRUCTURAL
FORMS ARE PARTICULARLY SENSITIVE TO LOW AND HUGH FREQUENCY OPERATIONAL
EXCITATIONS, IT 1S [MPERATIVE THAT THESE STRUCTURES CONTAIN MECHANISMS
FOR SUPPRESSTNG VIBRATTONS THROUGH ACTIVE CONTROL SYSTEMS AND THROUGH
PASSTVE ENERGY DISSTPATION. ONE APPROACH TO PASSIVE STRUCTURAL

DAMP ING INVOLVES A COMPOSTITE DESIGN WHICH COMBINES TOGETHER AND
EFFICIENTLY UTILIZES STIFFNESS AND DAMPING MATERTIALS. THIS 1S BEING
ACCOMPLTISHED BY EXPLOITING THE STRESS COUPLTING OF AN ANISOTROPIC
CONSTRUCTION SUCH AS TO PROVIDE FOR AN INTENSE SHEARING OF THE DAMPING
MATERTAL. THE RESULTING STRUCTURAL COMPONENT WITH SUPERTOR DAMP ING
PROPERTIES WOULD HAVE STIGNIFICANT VALUE TO THE STRATEGIC DEFENSE

R
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EFFORT. AN APPROPRTATE STRUCTURAL THEORY 1S BEING FORMULATED FOR THE
STUDY OF AXTAL-TORSTONAL VIBRATIONS IN THE NEW DESTGN. A SOLUTTION
PROCEDURE AND A NUMERTICAUL ALGORITHM 1S BEING DEVELOPED FOR STUDYING
THE NEW DESTGN. PARAMETRIC STUDIES ARE BEING PERFORMED ON A BASIC (A
SET OF INNER AND OUTER CONCENTRIC CYLINDERS) AND AN ADVANCED (MULTIPLE
CONCENTRIC CYLINDERS) FORM OF THE NEW DESTGN. OTHER ASSOCTATED DESTIGN
CONSTDERATTONS (CONNECTIONS, DIMENSIONAL STABILITY, SURVIVABILITY) ARE
BETING [DENTIFIED AND EXAMINED.

4 \Y £,
Gl
MICRILOR INC W
NINE LAKESIDE OFFTICE PARK
WAKEFTELD, MA 01880
CONTRACT NUMBER:
DR TWEN YAO

TITLE:
INCOHERENT RADAR TMAGING OF UNCOOPERATIVE TARGETS
TOPIC# 3 OFF ICE:

STMILARITY BETWEEN COMPUTER-ATDED TOMOGRAPHY (CAT) AND SYNTHETIC
APERTURE RADAR (SAR) HAS ONLY RECENTLY BEEN RECOGNTZED. BASED ON THE
TOMOGRAPHIC INTERPRETATTION OF SAR, 1T 1S POSSIBLE TO IGNORE THE
COHERENCY NORMALLY ASSUMED TN RADAR TIMAGING AND CONFIGURE AN
INCOHERENT (OR BASEBAND) RADAR TMAGING SYSTEM. THE [NCOHERENT RADAR
SYSTEM WOULD THEN HAVE ADVANTAGES OF ELTMINATING THE SPECKLE PROBLEM
AND RELAXING THE SYSTEM STABILITY REQUIREMENTS. ELIMINATION OF THE
SPECKLE PROBLEM WOULD GREATLY ENHANCE THE CLARITY OF TARGET TMAGES
AND, THEREFORE, HELP SOLVE THE TARGET-DISCRIMINATION PROBLEMS OF
BALLISTIC MISSTLE DEFENSE SYSTEMS. THIS INNOVATIVE UINCOHERENT RADAR
TMAGING CONCEPT 1S BEING INVESTTIGATED. TINCOHERENT RADAR TMAGING
ALGORITHM 1S BEING DEVELOPED BASED ON THE TOMOGRAPHIC INTERPRETATION
OF SYNTHETIC APERTURE. SYSTEM 5TUDY IS BEING PERFORMED TN THE CONTEXT
OF STRATEGIC DEFENSE REQUIREMENTS TLEADING TO A PERFORMANCE REQUIREMENT
FOR THE RADAR TMAGING PROCESSOR. PROCESSOR ARCHITECTURE IS BEING
STUDTED AND POTENTTAL PROCESSING TECHNOLOGTES SURVEYED. THE CONCEPT,
IF FEASIBLE, WOULD PROVIDE SIGNTFICANT ENHANCEMENT IN THE TMAGE
QUALTITY OF RADAR TMAGING SYSTEM. THE RESULT WOULD CONTRIBUTE
SUBSTANTTALLY TO THE CREDIBILITY OF SENSOR CAPABILITIES. THIS CONCEPT
CAN ALSO BE APPLIED TO THE OTHER TYPES OF IMAGING SYSTEMS SUCH AS
SPOT-MAP SAR AND ULTRASONIC TMAGING SYSTEMS.

T
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MTICROSCTENCE 1INC
41 ACCORD PARK DR
NORWELL, MA 02061
CONTRACT NUMBER:
DR OLEG POPOV

TITLE:

ELECTRON CYCLOTRON RESONANCE SOURCE FOR HIGH CURRENT H
TON BEAMS

TOPIC# 1 OFFICE:

THE SUCCESSFUL PERFORMANCE OF THE CHARGED PARTTICLE BEAMS IN BALLTUSTIC
MISSTLE DEFENSE SYSTEMS REQUTRES AN EFFICIENT TON SOURCE CAPABLE OF
PRODUCTING HIGH CURRENT HEAVY TON BEAMS STABLY OPERATING FOR HUNDREDS
OF HOURS. CONVENTTIONAL ION SOURCES USING THE HEATING FILAMENTS CAN
OPERATE 1IN OXYGEN PLASMAS FOR ONLY A FEW HOURS. THE METHOD BEING
UNDERTAKEN FOR ACHTEVING THTS GOAL IS THE MICROWAVE TON SOURCE
UTILIZING THE ELECTRON CYCLOTRON RESONANCE (ECR). AN ECR PLASMA
SOURCE TS BEING DESIGNED AND BUILT, AND ITS EXPERIMENTAL SET-UP 1S
BETING AIMED AT RESEARCHING PHENOMENON AND CHARACTERISTICS ASSOCTATED
WITH THE ABSORPTTION OF MICROWAVE POWER IN ECR PLASMAS R.SULTING 1IN
HIGH OXYGEN PLASMA DENSITIES. 1INCLUDED ARE THE EFFECTS OF MAGNETIC
FIELD AND 1ITS AXTAL DISTRIBUTION ON THE LEVEL OF MICROWAVE POWER
ABSORPTION AND ECR PLASMA DENSTITY AND ITS SPATTAL DUSTRIBUTION. OTHER
CHARACTERTISTICS BEING RESEARCHED ARE GEOMETRY AND LOCATION OF THE
ABSORPTION AREA AND THE[R EFFECTS ON THE OPTIMUM SIZE OF TdE ECR
PLASMA CHAMBER.

MICROWAVE MONOLITHTICS 1INC

465 E EASY ST

SIMT VALLEY, CA 93065

CONTRACT NUMBER:

DANTEL R CHEN

TITLE:

VERSATILE MILLIMETER-WAVE LOW NOISE MONOLTITHIC GaAs FR
SYNTHESTZER COMPONENT

TOPIC# 14 OFFICE:
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AN ADVANCED 60 GHZ MONOLTITHIC SYNTHESTZER COMPONENT 1S BEING DEVELOPED
BASED ON SEVERAL RECENT BREAKTHROUGHS TO IMPLEMENT A TUNABLE LOW PHASE
NOISE FREQUENCY SYNTHESTZER AT MILLIMETER-WAVE FREQUENCIES. SMALLER
STZE, INCREASED RELIABILITY, AND STMPILIFIED MILLIMETER-WAVE

RECETVER/ TRANSMITTER CONF IGURATIONS FOR APPLICATIONS SUCH AS SECURE 60
GHZ SATELLITE CROSSLINKS WOULD BECOME FEASTBLF AFTER DEVELOPMENT OF
THIS KEY SUPER-COMPONENT. A LOW NOISE THREE TERMINAL ACTTVE DEVICE
AND AN ON-CHTP FREQUENCY DIVISION APPROACH, BOTH COMPATIBLE WTITH
MONOLITHIC INTEGRATION ON GaAs SUBSTRATES, MAKE THTS TECHNTCAL
OBJECTIVE POSSIBLE. FEASIBILITY 1S BEING DEMONSTRATED BY DETATLED
DESIGN AND SIMULATION OF THE MONOLITHIC SUPER-COMPONENT, FOLLOWED BY
FABRUICATION AND SYNTHESUZER EVALUATION AT A LATER PHASE. THE 60 GHZ
SYNTHESTZER COMPONENT WOULD PROVIDE ENHANCED PERFORMANCE AND
RELTABILITY, SMALLER SIZE, AND POTENTTALLY LOWER COST. 1IN ADDITION,
ADVANCES ACHIEVED WOULD ENHANCE THE STATE OF THE ART 1IN
MILLTMETER-WAVE MONOLITHIC CIRCUIT TECHNOLOGY, THUS ATLLOWING
UTILIZATION IN AREAS NOT PRESENTLY CONSIDERED FEASIBLE DUE TO EITHER
COST OR PERFORMANCE CONSIDERATIONS (E.G., AGILE SPACE-BASED
COMMUNICATION SYSTEMS TMMUNE FROM GROUND-BASED JAMMING AND
EAVESDROPP ING) .

MICROWAVE MONOLITHICS 1INC

465 E EASY ST

SIMT VALLEY, CA 93065

CONTRACT NUMBER:

ROBERT D FATRMAN

TITLE:

LOW TEMPERATURE ACTIVATION OF I1ON IMPLANTED COMPQUND S
TOPIC# 14 OFF [CE:

TON TMPLANTATION TECHNOLOGY HAS BEEN SHOWN TO BE THE TEADING
FABRICATION METHOD FOR HIGHLY UNTFORM DOPTING OF SEMICONDUCTORS.
HOWEVER, SEVERAL PROBLEMS IN TON TMPLANTATION NOW HINDER THE PROGRESS
OF GaAs INTEGRATED CTRCUITS WITH THE OVERALL EFFECT OF REDUCED YIELDS.
THE PRESENT RESTRICTIONS IN TI{-V TON TMPLANTATION 1S TNADEQUATE
REMOVAL OF 1ON BOMBARDMENT DAMAGE AND ITS SUBSEQUENT EFFECT UPON
DAMAGE ENHANCED DTFFUSTON AND REDUCED CARRTER ACTIVATION. THE
FEASIBILITY IS BEING EXPTLORED OF ACTIVATING TON TMPLANTED CARRTERS IN
GaAs THROUGH A LOW TEMPERATURE REGROWTH OF AMORPHOUS LAYERS. SPECTAL

728
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TECHNIQUES ARE BEING USED FOR PRE-AMORPHIZING GaAs TO PREVENT DYNAMTC
ANNEALING EFFECTS THAT OCCUR DURING TON BOMBARDMENT RESPONSTBLE FOR
TRREVERSIBLE LATTICE DAMAGE. THE LOW TEMPERATURE REGROWTH TECHNIQUE
OF THE AMORPHOUS LAYER IN THIS RESEARCH PROGRAM WOULD VIRTUALLY
ELIMINATE THE LATTICE DEFECTS NORMALLY ASSOCTATED WITH TON BOMBARDMENT
IN GaAs. BENEFITS OF THTS METHOD WOULD TMPROVE BOTH DISCRETE AND
INTEGRATED CIRCUIT FABRICATION YTELD. FEASIBILITY OF NEW DEVICES FROM
MODULATION DOPED AlGaAs USING HEAT EXCHANGER METHOD TECHNOLOGY AND
Ge/GaAs MATERTALS WOULD BE POSSIBLE DUE TO NEW ULOW TEMPERATURE
PROCESSING TECHNIQUES. THE COMMERCTIAL CONSEQUENCES OF THIS LOW
TEMPERATURE ANNEAUL METHOD ARE COST REDUCTIONS, YIELD ENHANCEMENT AND
GREATLY TMPROVED MANUFACTURABILITY.

MISSTON RESEARCH CORP
PO DRAWER 719

SANTA BARBARA, CA 93102
CONTRACT NUMBER:

C DAVID NEWLANDER

TITLE:
COUNTERMEASURE DEVELOPMENT FOR DECOY CREDIBTILITY
TOPIC# 3 OFF ICE:

PENETRATION AIDS (OR DECOYS) MUST REACH THETIR TARGETS WITH AN
ACCEPTABLE PROBABILITY OF SURVIVAL AND REMATIN CREDIBLE UNDER BENIGN
REENTRY CONDITIONS AND AFTER EXPOSURE TO HOSTILE ENVIRONMENTS FROM AN
ATTACK BY ANTTBALLTISTIC MISSILE (ABM) SYSTEMS. CURRENT COUNTERMEASURE
CONCEPTS EMPLOYED FOR REENTRY VEHICLE (RV) DECOYS ARE ATMED PRIMARILY
AT REDUCING THE MAGNITUDE AND EFFECT OF SURFACE IMPULSE LOADS TNDUCED
BY LOW ENERGY RADTATION EXPOSURES FROM CONVENTUIONAL AND DIRECTED
WEAPONS. EXISTING AND MORE ADVANCED INNOVATIVE ANTI-DISCRIMINATTION
APPROACHES NEED TO BE EVALUATED FOR THETR EFFECTIVENESS UNDER VARTED
THREAT SCENARTOS. SELECTED THREAT SCENARTOS ARE BEING DEVELOPED AND
ANALYZED AS ARE DECOY RESPONSES TO THESE THREATS. ANTI-DISCRIMINATION
CONCEPTS ARE BEING FORMULATED TO ENHANCE THE CREDUBILITY OF RV DECOYS
FOLLOWING EXPOSURE TO RADTATION ENVIRONMENTS FROM SELECTED
ANTIBALLISTIC MISSTILE ABM SYSTEMS. EFFECTIVENESS AND COMPATIBILITY OF
THESE CONCEPTS WITH DECOY DESIGNS AND NON-SURVIVABILITY-RELATED
PERFORMANCE REQUIREMENTS 1S BETING DETERMINED. PROVEN ANALYTICAL
TECHNIQUES ARE BEING EMPLOYED TO CALCULATE THE CRITICAL RESPONSES OF
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RVS AND DECOQOYS DURING AND AFTER EXPOSURE TO RADTATTON ENVTRONMENTS
FROM SELECTED ABM THREATS. SUCCESSFUL DEVELOPMENT OF THIS
ANTTI-DISCRIMINATION CONCEPT WILL ENHANCE THE CREDIBILITY OF REENTRY
VEHICLE DECOYS AFTER EXPOSURE TO RADTATION ENVIRONMENTS.

MISSTON RESEARCH CORP

PO DRAWER 719

SANTA BARBARA, CA 93102

CONTRACT NUMBER:

DR STEVE F STONE

TITLE:

DEGRADATION OF HARDENTING CONCEPT PERFORMANCE DUE TO MU
HYPERVELOCTITY TMPACTS AND THERMAL PULSES

TOPICH# 9 OFFICE:

AN ANALYTICAL METHODOLOGY 1S BEING DEVELOPED THAT 1S CAPABLE OF
DETERMINTING THE OPTIMUM COMBINATION OF TEMPORALLY/SPATTALLY
DISTRIBUTED PULSED-LASER AND HYPERVELOCITY TMPACTS NEEDED TO CAUSE
SEVERE DAMAGE TO POSTULATED MULTITHREAT, MULTITAYER STRATEGIC ASSET
STRUCTURES AND STRUCTURAL HARDENING CONCEPTS. THE METHODOLOGY ALSO
WOULD ALLOW THE THEORETICAL DETERMINATION OF HARDENING CONCEPT
MODIFICATIONS WHICH WOULD INCREASE THE[R RESTSTANCE TO SUCH REPEATED
PULSING. ANALYSTIS HAS INDICATED THAT THE THERMAL/MECHANTICAL IMPEDANCE
MISMATCHES AND LOW MECHANTICAL STRENGTH INHERENT TN SUCH HARDENING
CONCEPTS COULD BE EXPLOITED BY PROPER TIMING/SPACING OF CANDIDATE
DEW/KEW SOURCES, THUS GREATLY REDUCING THE INCIDENT ENERGY
REQUTREMENTS. DETLAMINATIONS COULD BE CREATED AND CAUSED TO PROPAGATE
LEADING TO GREATLY REDUCED HARDENING CONCEPT AND UNDERLYING STRUCTURE
PERFORMANCE. EFFORTS TO DATE HAVE [GNORED MUCH OF THE PHENOMENOLOGY
ASSOCTIATED WITH SUCH SCENARTOS RESULTING IN QUESTIONABLE LETHALITY AND
HARDENING ESTIMATES. NOVEL ANALYTTCAL METHODS ORIGINALLY DEVELOPED TO
ADDRESS FLAW COALESCENSE PROBLEMS ARE BEING EMPLOYED TO ADDRESS THE
DEVELOPMENT, GROWTH AND INTERACTION OF INITTALLY SUBCRITICAL
STRUCTURAL AND HARDENING CONCEPT DAMAGE.

MISSTON RESEARCH CORP

PO DRAWER 719

SANTA BARBARA, CA 93102

CONTRACT NUMBER:

ROBERT D EISLER

TITLE:

OPTTICAL SENSORS FOR DISCRIMINATION AND BULK FILTERING
REENTRY VEHICLES TN THREAT SWARMS

TOPIC# 3 OFFICE:
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CURRENT STRATEGIES TO DTSCRTMINATE REENTRY VEHICLES (RVS) TN "THREAT
SWARMS" RELY ON THE DEFENSE'S ABILITY TO [(DENTIFY FEATURES BELTEVED OR
OBSERVED TO BE ASSOCTATED WITH THREATENING RVS AND NOT WITH DEPLOYED
DECOYS. THESE DISCRIMINATION STRATEGIES HAVE MANY PITFALLS. A
DISCRIMINATION METHODOLOGY EMPLOYING COMPOSITE DUSCRIMINANTS IS BEING
DEVELOPED THAT UTILIZE REGLATIONAL PROPERTIES BETWEEN CLASSES OF RVS
AND CLASSES OF DECOYS. AS OPPOSED TO REFERENCING APRTIORT TINFORMATION
ON RV FEATURES AND COMPARTNG FEATURES WITH AN INCOMING THREAT,
CONSTRATINTS TN RV DESIGN ARE BEING DETERMINED THAT RESULT IN SETS OF
FEATURES WHICH CANNOT BE STMULTANEOUSLY MATCHED BY A DECOY AND
MAINTAIN DECOY EFFECTIVENESS. THERE ARE FOUR SUCH CONSTRAINTS:

TARGET GEOMETRY, MASS PROPERTIES, TOTAL MASS, AND SURVIVABILITY
CONSTRAINTS. THESE CONSTRAINTS ARE BEING UTILIZED TO DEVELOP JOTINT
DISTRIBUTTIONS OF FEATURES WHICH SERVE TO TIDENTIFY VERY RAPIDLY WHAT
SETS OF OBJECTS 1IN THE INCOMING THREAT SWARM ARE NOT DECOYS. THIS
METHODOLOGY COMPARES GROUPS OF OBJECTS AGATINST EACH OTHER TN THREAT
SWARMS. EXCURSTIONS FROM JOINT DISTRIBUTION STATISTICS ASSOCTIATED WITH
THE COMPOSITE DISCRIMINANTS ARE BEING UTTLUZED TO IDENTTUFY WHAT
CLASSES OF OBJECTS ARE NOT RVS AS OPPOSED TO REFERENCING AN APRTORT
DATABASE FOR STGNATURE ANALYSTS AND SUBSEQUENT RV IDENTIFTICATION.

MISSTON RESEARCH CORP
PO DRAWER 719

SANTA BARBARA, CA 93102
CONTRACT NUMBER:

C DAVID NEWLANDER

TITLE:
REDUCED THERMOSHOCK EFFECTS IN ELECTRONIC DEVICES
TOPIC# 8 OFF ICE:

BECAUSE OF THE LARGE NUMBER OF INTEGRATED CIRCUIT DEVICE AND
SEMTICONDUCTOR BONDS INVOLVED IN STRATEGIC DEFENSE SYSTEMS, THE FATILURE
RATES WHEN EXPOSED TO THERMO-MECHANICAL SHOCK EFFECTS MUST BE
EXTREMELY SMALL IN ORDER TO INSURE SYSTEM SURVIVABILITY. STINCE THE
GENERAL METHOD FOR PROVIDING SUCH SURVIVABILITY 1S TO SHIELD THE
ELECTRONICS TO LOW DOSE LEVELS, THE WETIGHT PENALTY CAN BE SITGNIF ICANT
AND POTENTIALLY CAN DEGRADE OVERALIL SYSTEM PERFORMANCE. A NEW
APPROACH 1S5 REQUTRED. THE POTENTTAL TS BEING EVALUATED FOR THE
DEVELOPMENT OF ELECTRONIC PACKAGES WHICH POSSESS SIGNIFICANT
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TMPROVEMENTS TN HARDNESS TO THERMOMECHANTCAIL EFFECTS. THE ELECTRONIC
PACKAGE CONCEPTS BEING DEVELOPED, WHTICH COULD SIGNIFICANTLY REDUCE THE
THERMOMECHANICAL SHOCK EFFECTS GENERATED IN THE ELECTRONIC DEVICES,
ARE BASED UPON THE SELECTTON OF STRESS WAVE COMPATIBLE ATTACHMENT AND
SUBSTRATE MATERTALS, AND AN OPTIMIZATION OF THE GEOMETRY AND THYCKNESS
BASED UPON THE THREAT ENVTRONMENT. ANALYSES ARE BEING CONDUCTED TO
OPTIMTZE POTENTIAL PACKAGES AND MATERTALS, AND TESTS WITH ABOVEGROUND
STMULATORS ARE BEING PLANNED. THE STMULATORS ARE BEING CAREFULLY
SELECTED IN ORDER TO PROVIDE THE PROPER LOADING CONDITIONS AND TO

PROVIDE AN EXPERIMENT OF HTGH FIDELITY. gqaw
C’. d

o

MITCHELL/STIRLING MACHINES/SYSTEMS INC
235 MONTGOMERY ST - 2700 RUSS BLDG

SAN FRANCISCO, CA 94104

CONTRACT NUMBER:

MATTHEW P MITCHELL

TITLE:

REVERSTBLE THERMODYNAMIC CYCLE PROTOTYPE FOR CRYOCOOLE
APPLICATIONS

TOPIC# 3 OFFICE:

THE SIBLING CYCLE 1S THE LIMITING CASE OF AN 1IDEAL STIRLING CYCLE.
THE MACHINE THAT GENERATES THE CYCLE IS IN SOME RESPECTS STMPLER THAN
EXTISTING STIRLING MACHINES. BECAUSE THE STBLING CYCLE CAN OPERATE
HIGH COMPRESSTON RATIOS, AND THUS LARGE TEMPERATURE EXCURSIONS IN THE
EXPANSTION SPACE, IT HAS GREAT PROMISE TN CRYOCOOLER APPLICATIONS. TO
DATE, ONLY TWO PAPERS HAVE BEEN PUBLISHED ON THE THERMODYNAMIC
CHARACTERISTICS OF THE SIBLING CYCLE. THEY DEAL ONLY WITH ENGINE
APPLICATIONS OF THE CYCLE, TIGNORING ITS POTENTTAL AS A HEAT PUMP OR
REFRTGERATOR. ADEQUATE INVESTTIGATTION OF THE STIBLING CYCLE AS A
REFRIGERATOR REQUTRES MORE SOPHTSTICATED STMULATTONS. THE PHASE 1
RESEARCH WILL OUTLINE A PROGRAM OF EXPLORATION USING A COMPUTER
STMULATION MODEL, AND TYDENTTFY SOFTWARE AND HARDWARE THAT COULD BE
ADAPTED TO CARRY 1T OUT. TIF THE POTENTTAL OF THE SIBLING CYCLE
MACHINE AS A REFRIGERATOR CAN BE DEMONSTRATED, IT WILI HAVE WIDE
APPLICATION TN CRYOCOOLERS FOR INFRARED SENSING DEVICES, COMPUTERS,
SUPERCONDUCTTING MAGNETS AND SIMILAR DEVICES.

MITECH 1INC
1066 UPPER GULPH RD

WAYNE, PA 19087

CONTRACT WUMBER: —————
KENT C MASSEY

TITLE:

PARAMETRIC LAUNCH VEHTCLE ECONOMTC ANALYSIS

TOPTIC# 6 OFF ICE:

T A I I T T AT A A TN
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THE KEY TO REDUCING THE HTIGH COST OF USING SPACE [S LOWERING THE COST
OF GETTING THERE. THERE ARE MANY TECHNOLOGTCAL OPTTONS FOR IMPROVING
EXTSTING LAUNCH VEHICLES OR DEVELOPING NEW ONES. DETERMINING WHETHER
AN TMPROVEMENT CAN BE JUSTIFIED TECHNICALLY 1S MUCH EASTER,
UNFORTUNATELY, THAN FINDING OUT WHETHER IT WILL EVER BE JUSTIFIED
ECONOMTICALLY. 1IT MAKES LITTLE SENSE TO PUT I'EW FUNDS INTO TMPROVING A
LAUNCH VEHICLE OR INTO DEVELOPING A WHOLE NEW LAUNCH SYSTEM TF THAT
INVESTMENT CAN NEVER BE REPAID THROUGH LOWER OPERATING COSTS. A
THOROUGH UNDERSTANDING OF THE ECONOMICS AND COST DRIVERS OF LAUNCH
SYSTEMS MUST BE THE FIRST STEP TOWARD REDUCING THE COST OF ACCESS TO
SPACE. FROM THIS UNDERSTANDING, THE DETERMINATTON CAN BE MADE ON
WHICH LAUNCH SYSTEM PARAMETERS CAUSE THE GREATEST VARTIABILITY IN COST.
THOSE ARE THE PARAMETERS WHERE INVESTMENTS SHOULD BE MADE 1IN
TMPROVEMENTS, BECAUSE THAT TS WHERE THE GREATEST LEVERAGE EXISTS TO
REDUCE COSTS. A PARAMETRIC MODEL OF THE ECONOMICS OF LAUNCH SYSTEMS
HAS BEEN DEVELOPED THAT HAS PROVEN TO BE A VERY POWERFUL TOOUL FOR
UNDERSTANDING WHAT SUCH SENSTITIVE PARAMETERS ARE. THIS STUDY 1S
APPLYING THTS MODEL TO QUESTTIONS WHTICH ARE OF INTEREST TO STRATEGIC
DEFENSE SYSTEMS PLANNTING. THREE ALTERNATIVE SYSTEMS ISSUES ARE BEING
REVIEWED AND ONE TS BEING SELECTED FOR DETATILED APPLTCATION OF THIS
PARAMETRIC MODEL.

MULTI-ARC INC

261 E FIFTH ST - A/D-7

ST PAUL, MN 55101

CONTRACT NUMBER:

ARTHUR ANDERSON

TITLE:

THIN-FILM PROTECTIVE COATINGS FOR ELECTROMAGNETIC RATL
TOPIC# 2 OFF [CE:

A THIN, HARD COATING WITH HIGH TEMPERATURE STABILITY IS NEEDED TO
PROTECT THE CONDUCTIVE RATILS USED TN RATIL GUN SYSTEMS FROM DAMAGE FROM
THE HIGH ENERGY PLASMA GENERATED DURING FIRING. SIMILAR COATINGS ALSO
ARE NEEDED TO PROTECT THE SURFACES OF MEG AMP SWITCHES AND MAY BE OF
BENEFIT FOR PROTECTION OF THE PROJECTILE ITSELF. THE COATING
TECHNOLOGY USED MUST BE CAPABLE OF DEPOSITING THIS TYPE OF COATING IN
SINGLE OR MULTI-LAYERS AT A LOW PROCESS TEMPERATURE AND ACHTIEVE
EXCELLENT ADHESTON AND A DESTRABLE MICROSTRUCTURE. UTILIZING THE
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CATHODIC ARC PHYSTCAL VAPOR DEPOSITION (PVD) TECHNOLOGY, TWENTY-FOUR
CONDUCTIVE RAILS ARE BEING COATED WITH SIX HTGH TEMPERATURE COATINGS
AND TWO THICKNESSES (2 RATILS EACH) FOR TEST FIRING IN THE MARC-1
PLASMA UTTILITY GUN. AN ANALYSTS OF THE COATINGS AFTER FIRING SHOULD
INDICATE THE COATING PROPERTIES OF IMPORTANCE, DEMONSTRATE FEASIBILITY
AND BEGIN TO ESTABLISH A DATA BASE FOR LATER WORK IN THIS FIELD.

BASED ON INITIAL RESUULTS, THE KEY COATING PROPERTIES NECESSARY FOR
PROTECTION SHOULD BE TDENTIFTED, ALONG WITH THE MOST PROMISING COATING
MATERTAL(S). WORK IN A LATER PHASE SHOULD TMPROVE THE PERFORMANCE ON
THE MOST PROMISING CANDTDATE(S) LEADING TO A COATING AND COATTING
PROCESS SPECTIFTICATION AND EARLY AVATLABILITY OF COATINGS FOR USE.

MULTILAYER OPTICS & X-RAY TECHNOLOGY
7070 UNTVERSITY STA

PROVO, UT 84602

CONTRACT NUMBER:

BRYAN G PETERSON

TITLE:
CONSTRUCTING SOFT X-RAY MACH-ZENDER INTERFEROMETER
TOPIC# 1 OFF ICE:

WITH THE UNCREASING INTEREST TN HUIGHLY TONIZED GASES FOR FUSTON
RESEARCH AND EFFORTS TO DEMONSTRATE AMPLIFIED SPONTANEOUS EMISSTION 1IN
THE SOFT X-RAY REGION, THERE 1S A SIGNIFICANT NEED FOR BETTER
UNDERSTANDING OF THE ATOMTIC KINETICS OF PLASMAS. ONE WAY OF OBTAINTING
ACCURATE DATA ON SPECTROSCOPIC STATE POPULATIONS IS THROUGH ABSORPTION
SPECTROSCOPY. WITH THE DEVELOPMENT OF MULTILAYERED X-RAY OPTICAL
ELEMENTS, TIT IS NOW POSSIBLE TO CONSIDER THE DEVELOPMENT OF AN
INTERFEROMETER FOR OPERATTON USTNG SOFT X-RAYS. THE FEASIBILITY 1S
BEING EVALUATED OF CONSTRUCTING A MACH-ZENDER INTERFEROMETER FOR
PERFORMING SOFT X-RAY SPECTROSCOPTIC MEASUREMENTS ON A PLASMA DEVICE.
THE INTERFEROMETER IS BETING DESTIGNED AND PROTOTYPES OF ALL NECESSARY
OPTICAL ELEMENTS ARE BEING FABRICATED FOR TESTTING AND EVALUATTON.
DEFINING METHODS OF OPTIMIZING SOFT X-RAY MULTILAYER PARAMETERS FOR
OPERATION TN VARTIOUS CONFTIGURATTIONS AND CONDITTIONS, AND ADVANCING THE
THEORY OF DESIGN AND OPERATTION OF MULTILAYERED DEVICES 1S EXPECTED TO
GREATLY STMPLTFY THE TASK OF DETERMINING THE OPTTMUM OPTTICAL
CONFIGURATION FOR PERFORMING THE DESTIRED SPECTROSCOPIC MEASUREMENTS.
THE RESULTING DEVELOPMENT OF A SOFT X-RAY INTERFEROMETER WILL GREATLY
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ENHANCE THE QUALITY OF INFORMATTON OBTATNABLE REGARDING THE :::!::r::‘

SPECTROSCOP [C STATE POPULATION [N HIGHLY TONTZED GASES. .:‘,E,';:::::
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NICHOLS RESEARCH CORP Sl

4040 S MEMORTAL PKWY 0.‘:3'0,:

HUNTSVILLE, AL 35802 .,‘,v;»

CONTRACT NUMBER: Pt ey

] PATRICTIA [ ATHA Lt

TITLE: >

TARGET TRACKING AGAINST DEPRESSED TRAJECTORTES A

TOPICH 3 OFF ICE: N

A .:::’".::'

Py '.Of

IMPROVEMENTS ARE NECESSARY TN THE ACCURACY OF TRACKING DEPRESSED RGN,

REENTRY VEHTCLES AT LOW HARD EARTH ANGLES AND PERFORMING HANDOVER .

(TRANSFER OF THE ERROR ELLIPSOID AT THE SPECTF(ED ALTITUDE) TO ANOTHER -‘5‘,:}

ACTIVE OR PASSTVE BALLISTIC MISSTLE DEFENSE SENSOR AS WELL AS TN THE ..':::.g

MINIMIZATION OF EFFECTS ON BALLISTIC MISSILE DEFENSE OPTICAL SYSTEMS. e

THIS 1S ESPECTALLY TRUE WHEN THE EFFECTS ARE EVALUATED IN TERMS OF QR

GEOMETRY AND SENSOR PARAMETERS, ANGULAR MEASUREMENT PRECTISION, ROOT INUASAS

MEAN BTAS, TARGET FALSE ATLARMS AND DATA TLOSS COMPARED TO EXISTING ®

TECHNTQUES WHEN THE TRAJECTORY 1S DEPRESSED. A METHOD FOR RESOLVING Y

THESE PROBLEMS IS BETNG DEMONSTRATED. THE FEASTBILITY OF AN ADAPTIVE T

TRACKING FILTER UTILTZING POLARIZED WAVELENGTHS 1S BEING DETERMINED ..:5.3{5

AND CRITICAL SENSOR T[SSUES AGATNST DEPRESSED TRAJECTORIES ARE BETNG Q0

TDENTIFIED. SYSTEM RESPONSES FOR VARTOUS COMPONENTS OF A LAYERED ol
DEFENSE FOR TARGET TRACKTING AGATNST DEPRESSED TRAJECTORTES ARE BETNG

ESTABLISHED. ANALYSTS OF INFRARED STGNATURES, POLARTZATION FROM «,‘:-r.,

DTIRECTTONAT, EMITTANCE OF HEATSHIELD MATERTALS, AND HANDOVER ERROR TO hatile

RADAR OR INTERCEPTOR FOR BALLTSTIC MISSILE DEFENSE ARE BEING USED. AT T

A LATER PHASE, THE FILTER COULD BE DEMONSTRATED AND CONCEPTS AND N

TECHNIQUES PROVIDED FOR [MPROVING THE [NFRARED SYSTEM FUNCTTONS OF R
ACQUTRING, TRACKING, HANDOVER, AND INTERCEPTING REENTRY VEHTCLES TO

THE SYNERGISMS OF DEPRESSED, MINIMUM ENERGY AND LOFTED TRAJECTORIES. F ";5:

) '0

S

NTCHOLS RESEARCH CORP Ao

. 4040 S MEMORTAL PKWY A

HUNTSVILLE, AL 35802 °

CONTRACT NUMBER: T

DENNTS P FLEMING -:}ggs

TITLE: RN

LASER HOLOGRAPHTIC TECHNIQUES 9;:?;_&

. TOPIC# 3 OFF ICE: ‘*{.;_:)50,
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THE TWO EXTSTING METHODS OF IMAGING AVAILABLE TO LASER RADAR SYSTEMS AR
FOR SPACE-BASED TARGET DISCRIMINATTION EXHTBIT SERIOUS LIMITATIONS TO .9
THE[R APPLICABILITY IN A REAL, TIME SUTUATION. THE ANGLE-ANGLE IMAGING R
METHOD PLACES A SEVERE STRATN ON BEAM AGILITY AND POINTING ACCURACY ouy
REQUTREMENTS OF THE SYSTEM [N ORDER TO TMAGE SEVERAL TARGETS, AND e
REQUIRES VERY LARGE APERTURE OPTICS IN ORDER TO RESOLVE TARGETS e
ADEQUATELY. TO CORRECTLY SCALE THE IMAGES IN THE CROSS RANGE AR

~ DIMENSTON, THE RANGE-DOPPLER METHOD REQUTRES EITHER AN A PRTORT e
~ KNOWLEDGE OF, OR AN EXAMPLE OF, THE TARGETS' DYNAMICAL MOTTON. A NEW R
LASTER IMAGING METHOD MAY HAVE SOME ADVANTAGES OVER THESE TWO METHODS. e,
THTS METHOD 1S BASED UPON THE WAVEFRONT RECONSTRUCT[ON TECHNIQUE pelotieii

~ EMPLOYED IN CONVENT[ONAL OPTTCAL HOLOGRAPHY. TN THTS TNVESTIGATTON, BN
- PHOTOGRAPHTC FILM TS BEING REPLACED WITH A SUITABLE ARRAY OF PHOTO o,
DETECTORS AKu RECONSTRUCTED WAVEFRONTS ARE BETNG CALCULATED AND °
FOCUSSED TNTO TMAGES BY A DATA PROCESSOR. THE FEASIBILITY IS BEING WY
ASSESSED OF THE PROPOSED TMAGING METHOD, AND A PRELIMINARY DESIGN OF A s’;-x},_}
SYSTEM 1S BEING DEVELOPED THAT WILL IMPLEMENT THUS METHOD. THE EFFORT e

IS BEING CENTERED AROUND DEVELOPTNG A FORMALISM FOR DERIVING TMAGES AR
FROM DTGITTZED HOLOGRAMS AND USING THTS FORMALTISM TO EVALUATE S

DIFFERENT POSSIBLE SYSTEM DESTGNS AND DETERMINE THETR PERFORMANCE '

CAPABILITTES. et
AN

o

NTCHOLS RESEARCH CORP "'-:'.'::::::
4040 S MEMORTAL PKWY nehnt

HUNTSVILLE, AL 35802
CONTRACT NUMBER:
ROBERT L. HERSHBERGER

TITLE:
NEUTRON DETECTOR FOR NEUTRAL PARTICLE BEAM DISCRIMINAT
TOPIC# 3 OFF ICE:

CENTRAL TO THE USE OF NEUTRAT, PARTICLE BEAMS (NPB) AS A DISCRIMINATOR
FOR STRATEGIC DEFENSE APPLICATIONS [S THE DETECTION OF NEUTRONS FROM
THE NPB INDUCED NUCLEAR REACTIONS WTITH AS LARGE AN EFFICIENCY AS
POSSIBLE WHILE AT THE SAME TIME DISCRIMINATING AGATINST THE COSMIC RAY
AND PRECURSOR NUCLEAR ATTACK PRODUCED NEUTRON AND GAMMA RAY
BACKGROUNDS. SUCH A DETECTOR DOES NOT YET EXIST AND TN TACT IS
LIMITED BY FUNDAMENTAL PHYSICAL PROPERTIES. A DESIGN IS BEING
DEVELOPED AND DEMONSTRATED FOR INTEGRATING COLLIMATION, THRESHOLDING

B T o0 R e N o e
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AND A LONG COUNTER TYPE NEUTRON DETECTOR FOR THE DETECTION OF NEUTRONS
FROM NPB TNDUCED NUCLEAR REACTIONS. THE FEASIBILTITY OF THE ENHANCED
LONG COUNTER DESIGN TS BEING ESTABLISHED THROUGH A COMPUTER
STMULATION. THE EXTENT AND EFFECTIVENESS OF THRESHOLD ENERGY
DISCRTIMINATION AND OF BACKGROUND REDUCTION BY COLLIMATION 1S BEING
BOUNDED. THE CRITTICAL DESIGN CALCULATIONS ARE BEING BENCHMARKED
THROUGH LABORATORY TESTS. COMMERCTALLY AVAILABLE DEVICES AND
MATERTALS ARE BEING TDENTIFTED WHICH CAN BE USED TO BUILD A PROTOTYPE
NEUTRON SENSOR. 1IF THE DETECTOR IS SHOWN TO BE FEASIBLE, A DESIGN FOR
A PROTOTYPE NEUTRON SENSOR WILL BE PRODUCED AS AN TINPUT TO LATER
PROTOTYPE DEVELOPMENT AND TESTING. THE MORSE MONTE CARLO CODE 15
BEING USED TOGETHER WITH LA3ORATORY TESTS TO OBTAIN THE OPTIMUM
COMBINATION OF COMPONENTS FOR THE PROTOTYPE DESIGN.

NICHOLS RESEARCH CORP
4040 S MEMORTAL PKWY
HUNTSVILLE, AL 35802
CONTRACT NUMBER:

JAYE BASS

TITLE:

DISCRIMINATTION USING POLARIZED STGNATURES
TOPIC# 3 OFF ICE:

SOLVING THE PROBLEM OF MID-COURSE DISCRIMINATION IS CRITICAL TO A
CREDIBLE BALLISTIC MISSTLE DEFENSE SYSTEM. FATILURE TO PERFORM
MID-COURSE DISCRTMINATION PROPERLY WILL RESULT IN AN OVERLOADED
TERMINAL DEFENSTIVE TTER CAUSTING UNACCEPTABLE LEAKAGE RATES.
POLARTZATION DISCRIMINATTION EXPLOTITS FUNDAMENTAL TARGET
CHARACTERTSTICS AND, THEREFORE, HAS THE POTENTTAL TO ENHANCE
CONSTDERABLY THE EFFECTIVENESS OF PASSTVE INFRARED OPTICS TO
DISCRIMINATE BETWEEN OBJECTS TN THE MID-COURSE REGIME. USING THE
POLARTIZED CONTENT OF A LONG-WAVELENGTH INFRARED TARGET SIGNATURE AS A
DISCRIMINANT FOR APPLICATION TO THE EXOATMOSPHERIC DISCRIMINATTION
PROBLEM IS BEING INVESTIGATED. PREVIOUS THEORETICAL AND EMPIRTCAL
WORK SUGGEST THAT THIS METHOD HAS A NONTRIVTAL PROBABILITY OF SUCCESS.
HOWEVER, THE EMPIRICAI WORK, CONSTISTING OF DETATILED ANALYSTS OF
POLARTZED TARGET STGNATURES GENERATED BY THE OPTICAL SIGNATURE CODE,
ASSUMED THE SYSTEM TO BE ERROR FREE. THUS, IN DETERMINING THE
FEASIBILITY OF THIS NEW DUISCRIMINATION TECHNIQUE, TWO SOURCES OF ERROR
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ARE BEING INVESTIGATED. THESE SOURCES ARE THE ERRORS INHERENT TO THE
PARTICULAR MEASUREMENT TECHNTIQUE EMPLOYED TO EXTRACT THE POLARIZED
CONTENT OF A TARGET SIGNATURE AND SENSOR NOTSE. BY TNCLUDING :
REALTSTIC ERROR SOURCES, THIS EFFORT 1S EXTENDING THE STATE OF THE ART
OF POLARTIZATION DISCRIMINATION.

OPTETLECOM 1INC

15930 LUANNE DR
GATITHERSBURG, MD 20877
CONTRACT NUMBER:
WILLTAM H CULVER

TITLE:
FREQUENCY SCANNING LASER FOR SENSOR AND OPTTCAL RADAR
TOPIC# 3 OFF ICE:

A SINGLE MODE CONTINUOUSLY TUNABLE LASER WHICH CAN ACCESS ANY
WAVELENGTH WITHIN ITS BANDWIDTH IN MICROSECONDS COULD FORM THE BASTS
OF SEVERAL TYPES OF SENSOR SYSTEMS AND OPTTICAL RADAR SYSTEMS. SUCH
SYSTEMS COULD DETECT AND TDENTIFY ATRBORNE PARTICLES OR CHEMICAL
SPECTES OR TIDENTIFY AND TRACK ATRCRAFT OR SPACECRAFT. THE LASER
OUTPUT FREQUENCY WOULD REMATN STATIONARY OR SCAN UP OR DOWN AS NEEDED.
THE CHANGE IN FREQUENCY WOULD BE BROUGHT ABOUT BY A PHASE MODULATION
(AS IN FM RADIO TECHNTIQUES) AND THUS OCCUR IN A CONTINUOUS MANNER.
NOVEL LASER RESONATOR DESIGN 1S BETING INVESTIGATED THAT ALLOWS
CONTINUOUS SINGLE MODE TUNING OVER A RANGE OF SEVERAL NANOMETERS 1IN
ONE MTILISECOND. TARGET SPECIFTICATIONS OF FREQUENCY SCANNING LASER ARE
BEING DETERMINED FROM ANTI[CIPATED APPLICATIONS, INCLUDING REQUTREMENTS
OF WAVELENGTH, OUTPUT POWER, POWER CONSUMPTION SCAN RATE, AND
STABILITY. PRELIMINARY LASER DESIGN 1S BEING DEVELOPED THAT EMBODTES
THE ABOVE TARGET SPECTIFICATIONS. COMPUTER PROGRAM 1S BEING WRITTEN TO
MODEL THE PERFORMANCE OF THE SCANNING LASER AND [TS COMPONENTS. THIS
MODEL 1S BEING USED TO DETERMINE THE SPECIFICATTIONS OF THE LASER
INCLUDING THE GATIN MEDIUM, ACOUSTO-OPTIC CELL AND TUNABLE OPTICAL
FILTER. A PROGRAM PLAN 1S BETING DEVELOPED FOR CONTINUED WORK IN A
LATER PHASE LEADING TO PROOF-OF-CONCEPT LASER.

a

OPTIVISTION TNC

744 SAN ANTONTO RD - STE 10
PALO ALTO, CA 94303
CONTRACT NUMBER:
ALEXANDER A SAWCHUK
TITLE:

OPTICAL BUS EXTENDERS FOR
TOPIC# 11 OFF ICE:

HIGH SPEED COMPUTERS
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A BUS EXTENDER 1S A MEANS TUR HIGHF-SPEED INTERCONNECTION OF A
MULTUTUDE OF TINDIVIDUAL COMPUTING MODULES COMPRISTNG A DTSTRIBUTED
COMPUTING SYSTEM. WHEN THE ELEMENTS TQ BE INTERCONNECTED ARE SPACED
BY DISTANCES OF MORE THAN A VERY FEW METERS, THERE ARE STGNI[FTICANT
ADVANTAGES TO THE USE OF OPTICS FOR PROVIDING THE INTERCONNECTS. THE
FEASIBILITY 1S BEING EXAMINED OF USING OPTICAL BUS EXTENDERS 1IN A
STRATEGIC DEFENSE SYSTEM. THE ADVANTAGES AND LIMITATIONS OF BOTH
FREE-SPACE COMMUNTICATION AND FIBER COMMUNTCATION OVER SHORT DISTANCES
ARE BEING DETERMINED. CRITICAL T1SSUES ARE THE BULK AND COST OF
COMPONENTS, AND THE EFFTICIENCY WITH WHICH LTGHT CAN BE DETECTED AT THE
END OF THE VARIOUS LINKS. OPTIMIZATION OF CERTATN PARAMETERS OF THE
EXTENDER ARE BEING EXPLORED WITH RESPECT TO BOTH COST AND PERFORMANCE.
THE GENERAL RESULTS OBTATINED ARE BEING APPLIED TO THE SPECIAL CASE OF
THE VME BUS. PROTOCOLS TO CONTROL ACTIVITY ON THE EXTENDER ARE BEING
CONS IDERED AND A PREFERRED SOLUTTION 1S BEING PROPOSED. AS TSSUES
ARISE THAT CAN BE RESOLVED ONLY BY BREADBOARDING A COLLECTION OF
COMPONENTS OR A SMALL SUBSYSTEM, THEN SUCH BREADBOARDING IS BEING
UNDERTAKEN. THE PROBLEM OF STIMULTANEOUSLY MAPPING THE STATE OF THE
BUS TO SEVERAL REMOTE LOCATIONS 1S BEING EXAMINED. VARTIOUS METHODS
FOR TAPPING THE OPTICAL ENERGY FOR MULTIPLE DESTTINATIONS ARE BETING
CONSIDERED AND THE OPTICAL EFFICTENCY AND COST OF THESE SOLUTIONS ARE
BEING DETERMINED.

OPTRON SYSTEMS TNC
3 PRESTON CT
BEDFORD, MA -1730
CONTRACT NUMBER:
ROBERT F DILLON

TITLE:
INTENSTF{ED BISTABLE OPTICAL DEVICE
TOPIC# 11 OFF ICE:

OPTICAL COMPUTERS ARE RECOGNIZED AS POTENTIALLY USEFUL ELEMENTS [N THE
QUEST TO MEET THE INTENSE BATTLE MANAGEMENT COMPUTATTIONAL REQUIREMENTS
OF STRATEGIC DEFENSE. CURRENTLY, OPTICAL COMPUTERS ARE GREATLY
LIMITED IN PERFORMANCE BECAUSE NO EXISTING NONTINEAR LIGHT MODULATTON
DEVICE STMULTANEOUSLY OFFERS FAST OPTICAL SWITCHING WITH THRESHOLD
HTIGH GAMMA, HIGH SPATTAL BANDWIDTH, LOW POWER DISSTPATION, OPTICAL
GAIN, AND HTIGH RELTABILITY. A NONLINEAR SPATTAL LIGHT MODULATOR
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CALLED AN TNTENSTFTED BISTABLE OPTICAL DEVICE T[S BEING DEVELOPED WHTICH
OFFERS ALL THESE FEATURES AND, IN PRINCTPLE, CAN BE EFFICTENTLY MASS
PRODUCED AT LOW COST. THIS DEVICE ACHTEVES OPTICAL GAIN AND
CONSEQUENTLY CAN BE CASCADED TO REALIZE MANY COMPLEX OPTTCAL COMPUTING
ARCHITECTURES. THE FOLLOWING TASKS ARE BEING UNDERTAKEN: DEVICE
PERFORMANCE ANALYSTS; PROTOTYPE DEVICE DESTGN; SMALL-SCALE PROTOTYPE
DEVICE FABRICATION; DESIGN OPTIMIZATION; AND DEVICE PERFORMANCE
TESTIhG. THT SUCCESSFUL DEVELOPMENT OF THE LOW-COST, NON-LINEAR HTGH
PERFORMANCE SPATTAL L1GHT MOUULATOR WOULD STGNTFICANTLY ENHANCE THE
CHANCES OF REALTZING USEFUL ALL-OPTICAL COMPUTELRS WITHIN THRE NEXT FIVE
YEARS. OTHER APPLICATIONS INCLUDE ITS USE AS A FLAT PANEL DISPLAY
SCREEN THAT EXHIBITS MEMORY AND AS A REUSABLE ETLECTRONTC REPLACEMENT

FOR PHOTOGRAPHIC FILM IN CERTATIN INDUSTRTAL APPLICATIONS. X
}’.ﬂ.-'

d
A

c n

PARTNERSHIPS LTD 1INC
PO BOX 6503
LAWRENCEVILLE, NJ 08648

CONTRACT NUMBER:

DR PAUL H KYDD

TYTLE:

HYPERVELOCITY PROJECTTILES FOR TON BEAM COALESCENCE
TOPIC# 1 OFF ICE:

-
%N

)

INDIVIDUAL TONS MAY BE ACCELERATED EASTILY TO VELOCITIES OF HUNDREDS OF
KILOMETERS PER SECOND BY VIRTUE OF THETR HIGH CHARGE-TO-MASS RATT1O.

IF TT WERE POSSIBLE TO ACCELERATE A BEAM OF IONS TO SUCH VELOCITIES
AND THEN TO NEUTRALIZE AND COALESCE SUCH HYPERVELOCITY TONS INTO
MASSTIVE PROJECTILES, IT WOULD CONSTITUTE A BREAKTHROUGH IN THE
CREATTION OF HYPERVELOCITY PROJECTILES. A BEAM OF MASSTVE PARTICLES
HAS STIGNTFTICANT ADVANTAGES OVER AN TON OR NETURAL BEAM, THE PRIMARY
ONE 1S THAT THE FORMATION OF A PARTICLE FROM THE BEAM OF TONS TN
EFFECT REDUCES THE BEAM TEMPERATURE TO VERY LOW LEVELS AND MATINTATINS
ITS FOCUS OVER GREAT DTSTANCES AND LONG TIMES. THE FEASIBILITY TS
BEING ASSESSED OF GENERATING HYPERVELOCITY PROJECTILES FROM COALESCED
TON BEAMS. ESTTIMATES ARE BEING PROVIDED OF THE CHARACTERISTICS OF A
PROTOTYPE WEAPONS SYSTEM BASED ON THTS CONCEPT AND OF A PROPOSED
EXPERTMENTAL PROGRAM TO BE CARRTED OUT TN LATER PHASES. AN .
EXPERIMENTATL PROGRAM 1S BEING DESIGNED TO PROVIDE DATA TO CONFIRM OR
DISPROVE THE FEASIBTLITY ASSESSMENT. SUCCESS IN THIS ACTIVITY WOULD

R N A= 4 e Ty o % e e 0
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OPEN UP A NEW FIELD OF SCIENTIFIC [NVESTTIGATION ON PARTICLE ::4:!:.:.;5-
INTERACTTONS AT HIGH ENERGY AND IN HYPERVELOCITY TMPACT. APPLICATTIONS .fhaltn.
TO FUSTON POWER GENERATTION AND SEMTICONDUCTOR FABRICATION ARE POSSIBLE. i
A b

IR bt

{ PELLISSTPPT [NTERNATTONAT ?g*ff(r‘
10521 RESEARCH DR - STE 300 A
KNOXVILLE, TN 37932 " A
- CONTRACT NUMBER: orfin

4 YAX

pR,arious o Grsser b
SUBMTICRON ELECTRONIC DEVICE USING FIELD-EMISSTION TTIP @?}::?,oi-
TOPTIC# 14 OFF ICE: el
DN

®

A SUBMICRON ELECTRONIC DEVICE 1S BEING DEVELOPED. 1IN LIEU OF USING S
SEMICONDUCTOR MATERTALS, THIS ALTERNATTIVE DEVICE CONSISTS OF A ."u:;.-::
FIELD-EMISSTON TIP WITH DIMENSTONS OF 50 X 300 NM, CLOSELY SPACED TO A i
THIN METAL FOIL. A NEGATIVE VOLTAGE APPLIED TO THE CONDUCTIVE TTP ,.'::.'t:.!ﬁg
CAUSES A CURRENT TO FLOW FROM THE FOTIL TO THE TIP DUE TO ELECTRON W) ':r.::o.
FIELD EMISSTON FROM THE POINTED TIP. THE DEVICE IS THUS STMTLAR TO A e
VACUUM TUBE, BUT WITH DIMENSIONS SMALLER THAN COMPONENTS OF MODERN ARRET]
INTEGRATED CIRCUITS AND RELYING UPON FIELD EMISSTON RATHER THAN R
THERMTONTC EMISSTION. SIMILAR DEVICES ON A LARGER SCALE HAVE BEEN .4'3‘.:!;;
STUDTED FOR MANY YEARS, BUT ONLY RECENTLY HAVE PRACTTCAL METHODS FOR ::"2::'.:3
THE REQUISITE MICROLTITHOGRAPHY BECOME AVAILABLE. A SUCCESSFUL DEVICE ..'.:.ﬁ:«!',
WOULD HAVE OPERATING PARAMETERS SIMTILAR TO PRESENT SEMICONDUCTOR e
DEVICES, BUT WITH HIGHER TOLERANCE TO RADTATION AND TEMPERATURE RRERH
CHANGES. 1IN THUS EFFORT, A LARGE NUMBER OF TTPS ARE BEING FORMED ON A .»:'.':.g:
SUBSTRATE AND THETR COLLECTIVE CHARACTERTSTICS ARE BEING INVESTIGATED. ’-. e
ADVANTAGES AND DISADVANTAGES COMPARED TO CURRENT SEMICONDUCTOR NI
DEVICES ARE BEING STUDIED. THE USE OF THESE STRUCTURES FOR AN ittty
ELECTRON GUN 1S BEING DEMONSTRATED. TINITTAL APPLICATIONS WOULD LIKELY U '
LTIE IN COMPUTERS AND RUGGED CTRCUITS FOR DEFENSE AND SPACE SYSTEMS. ,W}f
: &éé‘»yc
PHOTON SCIENCES (OULD: FLOW RSCH CO) (3}”)%2
11816 N CREEK PKWY N RERI?.
BOTHELL, WA 98011 PRERERT:
CONTRACT NUMBER: -
DR ENDER SAVRUN Ravatnel
TITLE: ‘!.o::_
EFFICTENT THERMTONTC CONVERTER FOR SPACE POWER SYSTEMS \ ::.
TOPIC# 4 OFF ICE: B, :
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SINCE THE OUTPUT POTENTTAL OF A THERMIONIC CONVERTER FOR SPACE POWER
UNDER CURRENT DESTGN 1S BASTCALLY RESTRICTED TO THE DIFFERENCE BETWEEN
EMITTER AND THE COLLECTOR WORK FUNCTTONS, A NEW APPROACH IS REQUTIRED
TO TINCREASE ITS EFFICIENCY. ONE SUCH APPROACH WOULD UTILIZE A
THERMTONIC EMITTwR EMPLOYING THE FIELD EMTISSTON EFFECT, POSSIBLY
COMBTNED WITH LOWERTING OF THE ELECTRODE WORK FUNCTIONS. THIS WOULD
REQUIRE THE DEVELOPMENT OF A NEW COMPOSITE ELECTRODE MATERTAL THAT
POTENTTALLY COULD PROVIDE A WAY TO ACHTIEVE A LOW BARRTER INDEX
THERMTONIC CONVERTER CAPABLE OF OPERATING AT HUIGH TEMPERATURES. SUCH
AN TMPROVED THERMIONTIC CONVERTER SYSTEM 1S BEING DEVELOPED FOR SPACE
POWER APPLICATTONS. THE GROWTH PROCESSES ARE BEING TINVESTIGATED
LEADING TO COUPLED GROWTH AND ALIGNED MTICROSTRUCTURES DURING THE
DIRECTTONAL SOLIDIFICATION OF THIN LAYERS OF TUNGSTEN-REFRACTORY-OXTDE
EUTECTIC MIXTURES ON A TUNGSTEN SUBSTRATE. THESE PLATES ARE BEING
EVALUATED AS POTENTTAL ELECTRODE MATERTALS FOR THERMIONIC ENERGY
CONVERTERS. HTGH EFFTICUENCY THERMIONIC ENERGY CONVERTERS UTILIZING
INNOVATIVE MATERTALS WOULD HAVE DIRECT USE NOT ONLY IN SPACE POWER
STATTONS, BUT ALSO IN OTHER REMOTE POWER APPLICATTIONS.

PHYSTCAL OPTICS CORP
2545 W 237TH ST - STE A
TORRANCE, CA 90505
CONTRACT NUMBER:

DR TOMASZ JANNSON

TITLE:
HIGHLY-PARALLEUL HOLOGRAPHIC INTEGRATED PLANAR INTERCON
TOPTIC# 11 OFF ICE:

TG FILL THE NEED OF SECURED AND HTIGH-BANDWIDTH STRATEGIC COMPUTING, A
NOVEL OPTOELECTRONIC INTERCONNECT SYSTEM S BEING DEVELOPED THAT NOT
N ONLY HAS THE NEEDED HTGH DENSITY PARALLET, INTERCONNECTABILITY FOR
INTER-CHTP AND TNTER~-PROCESSOR COMMUNTICATION, BUT ALSO PRESERVES THE
o DURABILITY AND COMPACTNESS COMPATIBLE WITH MONOLITHIC ELECTRONTIC

X DEVICES. THIS CONFTIGURATION TS BASED ON TWO HOLOGRAPHIC CONCEPTS

: FUNCTIONING TOGETHER WITH OPTOELECTRONTICS IN [NTERCONNECTING SIGNAL
t AMONG VLST PROCESSORS OR SUBSYSTEMS. THE RESULTING UINTERCONNECT

4 CONFIGURATION COMBINES THE TWO HOLOGRAPHTIC TECHNOLOGIES IN AN

\ INTEGRATED OPTICS MONOLITHIC FORMAT THAT PERFORMS ULTRA-HIGH DENSITY
INTERCONNECT OPERATIONS IN A CO-PLANAR MANNER. USTING THTS APPROACH,
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TWO-DIMENSTONAL COHERENT OPTTICAL INTERCONNECT AND PROCESSING [S BEING
IMPI.EMENTED TN A COMPACT FORMAT WTITHOUT THE PACKAGING PROBT.EMS
ASSOCTATED WITH BULK OPTICAL ELEMENTS. INTERCONNECTTION ARCHITECTURE
IN BOTH THE STATIC OR THE RECONFIGURABLE MODE CAN BE APPLTICABLE TO
HIGHLY PARALLEL SELF-ORGANTZED NEURO-OPTIC PROCESSORS, INTRA-COMPUTER
CONNECTTIONS AS WELL AS HIGH-HIERARCHY COMPUTER NETWORKS.

PHYSICAL OPTICS CORP

2545 W 237TH ST - STE A

TORRANCE, CA 90505

CONTRACT NUMBER:

DR TOMASZ JANNSGCN

TITLE:

LASER COUNTERMEASURE HOLOGRAPHTIC RUGATE FILTERS FOR
ULTRAVTIOLET RADTATION

TOPIC# 8 OFFICE:

THE EMERGING TECHNOLOGIES OF SHORT WAVELENGTH LASERS SUCH AS
UTLRAVIOLET (UV) EXCIMER AND X-RAY LASERS HAVE CREATED AN URGENT NEED
FOR NEW TECHNTQUES THAT ARE EFFECTIVE IN STRATEGIC SYSTEM HARDENTING
AGATNST ATTACK RADTATIONS 1IN UV AND XUV REGIONS. ALTHOUGH FOR THE
VISIBLE AND NEAR-TNFRARED REGION THERE EXIST NUMEROUS APPROACHES FOR
LASER COUNTERMEASURE TUNCLUDING HOLOGRAPHIC FILTERS, THETIR APPLICATION
IN THE UV REGION 1S HAMPERED BY SEVERE LTMITATION DUE TO HTIGHER
MATERTAL ABSORPTION, LOWER LASER DAMAGE THRESHOLD AND ENVIRONMENTAL
INSTABILITY. RECENT HOLOGRAPHIC MATERTAT, AND RECORDING TECHNOLOGY
BREAKTHROUGHS ARE BETING APPLIED FOR FABRTICATING HIGH OPTICAL DENSTTY
UV HOLOGRAPHIC FILTERS FOR LASER COUNTERMEASURE APPLICATIONS. TWO
DIFFERENT METHODS OF OBTAINING HIGH EFFTICTENCY UV HOLOGRAMS ARE BEING
INVESTTIGATED. ULTRAVIOLET HOLOGRAPHTIC FILTERS FABRICATED ON RECENTLY
DEVELOPED MATERTALS ARE BEING PRODUCED WHICH COULD HAVE THE DESTRED
BANDWIDTH AND OPTICAL DENSITY TO ENHANCE THE SURVIVAL OF SYSTEMS AND
SENSORS AGAINST UV LASER THREATS. AS THE TECHNOLOGY [S SCALABLE TO
DIFFERENT ST1ZES, IT COULD FIND APPLTCATIONS RANGING FROM ENHANCING THE
SURVIVABILITY OF THE SENSORS TO ACTING AS HTIGH EFFICIENCY HOLOGRAPHTIC
OPTICAL ELEMENTS FOR COMMERCTAL OPTICS.

PHYSTCAL SCTIENCES TINC

PO BOX 3100 - RESEARCH PK
ANDOVER, MA 01810
CONTRACT NUMBER:

DR ROBERT F WETSS

TITLE:
LASER MASS DRIVER
TOPIC# 1 OFF ICE:
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DTRECTED ENERGY WEAPONS (DEW) AND KINETIC ENERGY WEAPONS (KEW) EACH
HAVE A PRINCTPAL ADVANTAGE AND WEAKNESS. DEW TS THE HUGH PROBABILTTY
OF INTERCEPTING A TARGET WITH PRECTISTON POINTING AND ZERO
TIME-OF-FLIGHT. ITS PRINCIPAL WEAKNESS 1S THE UNCERTATN OR UNKNOWN
LETHALITY OF SUCH DEVICES, AND THE ASSOCTATED CRITICALITY OF KILT,
ASSESSMENT. CONVERSELY, KEW HAS THE HIGH PROBABILITY OF A LETHAL
ENCOUNTER WITH A TARGET. ITS MAJOR WEAKNESS 1S THE FINTITE
TIME~OF-FTLIGHT OF PROJECTILES AND THE UNCERTAINTTES ASSOCIATED WITH
TRAJECTORY PREDICTION AND CONTROL. A NEW WEAPONS CONCEPT THAT TAKES
ADVANTAGE OF BOTH DEW AND KEW, WHILE ELIMINATING THETR WEAKNESSES, IS
BEING INVESTIGATED. THUS HYBRID CONCEPT, A LASER MASS DRIVER,
CONSISTS OF FIVE BASTC COMPONENTS: A REPETITIVELY PULSED LASER, AN
ARRAY OF PROPAGATION MIRRORS, A TRACKING SENSOR (PASSTIVE OR ACTIVE), A
COMPUTER (AND POTINTING/TRACKING ALGORITHM), AND AN ARRAY OF
PROJECTILES (HYPERVELOCITY BALLOONS). DEMONSTRATION OF A PLAUSIBLE
SYSTEM CONSTRUCT, PRELIMINARY SPECIFTICATION OF SYSTEM COMPONENTS, AND
DESTIGN OF CRITICAL STMULATION EXPERTIMENTS ARE BEING UNDERTAKEN. THE
WORK PLAN INCLUDES ANALYTICAL MODELING, COMPUTER STMULATION AND AN
OPTIONAL SUBSCALE DEMONSTRATTON EXPERIMENT.

PHYSTICON TINC

3225 BOB WALLACE AVE - STE
HUNTSVILLE, AL 35805
CONTRACT NUMBER:

DR MELVIN T PRICE

TITLE:
X-RAY LASER THREAT TO SYSTEM SURVIVABILITY
TOPIC# 8 OFF ICE:

SPACE-BASED ASSETS NEED TO SURVIVE A VARIETY OF POTENTTIA{, THREATS.
GREAT EMPHASTS HAS BEEN PLACED ON NUCTLEAR THREATS AND SYSTEMS ARE
CURRENTLY BEING BUTLT WITH GOOD PROTECTION AGATINST MANY OF THEIR
DELETERTIOUS EFFECTS. ONE OUTSTANDING THREAT THAT NEEDS ADDITIONAL
PROTECTION 1S THE DIRECTED ENERGY WEAPON AND, IN PARTICULAR, AN X-RAY
LASER. LASERS PRODUCE VERY HTGH CONCENTRATIONS OF ENERGY WHICH CAN BE
PROPAGATED THROUGH SPACE AND USED TO DEFEAT ONBOARD SENSORS AND, IN
EXTREME CASES, AN ENTTRE SPACE PLATFORM. X-RAY LASERS HAVE THE
POTENTTAL OF PENETRATING PROTECTIVE LAYERS WHICH ARE USED AND
INTERACTING WITH THE [NTERNATL SENSITIVE SUBSYSTEMS. A NEW CONCEPT FOR
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PROTECTING SPACE VEHICLES 1S BEING INVESTIGATED USING X-RAY OPTTICAL ' !‘ﬁs
COMPONENTS TO CONLLECT THE TNCOMING RADTATTON AND SHUNT IT AROUND THE A:::T
ENTIRE VEHICLE WITHOUT ALLOWTNG ANY ABSORPTION OR PENETRATION INTO THE -
SENSITTIVE AREAS. RECENT DEVELOPMENTS IN THE SPACE SCIENCES HAVE _'.;.-
PRODUCED GRAZING-INCIDENCE, X-RAY TELESCOPES WHICH ARE VERY EFFECTIVE .;:»’.;-.4‘
IN COLLECTING AND FOCUSTNG SMALL AMOUNYS OF ENERGY ONTO DETECTORS. NEAINS
THESE DEVELOPMENTS ARE BEING APPLIED TO THE REVERSE PROBLEM OF IS
COLLECTING AND DISPERSING THE LARGE AMOUNT OF ENERGY EXPECTED FROM AN RENGN,
X-RAY TLASER. ~~'“.
ke
PINNACLE RESEARCH INSTITUTE INC .ﬁ}'.»‘,:‘
10432 N TANTAU AVE AT
CUPERTINO, CA 95014 V¥ .
CONTRACT NUMBER: N
DR GARY BULLARD N
TITLE: ;',
HIGH POWER PULSE ENERGY SYSTEM CONCEPT N '-;.::
] TOPIC# 5 OFF (CE: TN
] '.:'~‘.':
et
I A SINGLE DEVICE DOES NOT YET EXTIST THAT (S CAPABLE OF STORING ,vO
{ SUFFICTENT ENERGY FOR LONG PERTIODS AND, AT THE SAME TTIME, IS CAPABLE Dy
[ BOTH OF RELEASING IT I[N 100 MW PULSES FOR BURST POWER AND OF PROVIDING ;2¢'Q~f
LIMITED PERTIODS OF 100 KW POWER FOR SUSTAINED POWER APPLICATTIONS. A 2K
HIGH POWER PULSE ENERGY SYSTEM IS BEING INVESTIGATED THAT POTENTIALLY ;’.* I
COULD ADDRESS THIS NEED. SUCH A SYSTEM WOULD COMPRISE TWO favieivy
STATE-OF~THE-ART DEVICES: A VERY HTIGH ENERGY DENSTITY BATTERY AND AN °
b EXCEPTIONALLY HTIGH POWER DENSITY ULTRACAPACTTOR. DEPENDING ON THE "-$
DUTY CYCLE OF THE PULSE POWER APPLICATION, THE HIGH POWER PULSE ENERGY AR
SYSTEM COULD BE VERY COMPACT AND POWERFUL. THE HIGH ENERGY AND POWER O .
; DENSTTIES OF SUCH A HIGH POWER PULSE ENERGY SYSTEM COULD PROVIDE A ,:;.:',{-;
! UNIQUE POWER SOURCE FOR MANY MINTATURE ELECTRONIC APPLICATIONS, DS,
) PARTICULARLY FOR BACK-UP POWER SUPPLY FOR COMPUTER MEMORY DURING POWER ®
BROWN-OUT. Y
. \ "
.:},.n It
POTOMAC PHOTONTICS INC AN
UNIVERSITY OF MARYLAND - BLDG 335 AR
COLLEGE PARK, MD 20742 °
CONTRACT NUMBER: AL
C PAUI, CHRUISTENSEN AT
TITLE: M
: ULTRAVIOLET WAVEGUIDE LASERS FOR PHASED ARRAY TLIDAR RO
i TOP IC# 3 OFF ICE: RN
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A PROOF OF PRINCIPLE EXPERTIMENT 1S BEING CONSTRUCTED THAT WILIL CLEARLY
DEMONSTRATE THE ESSENTTIAL ELEMENTS OF ARRAY OPERATION. AN OSCTILLATOR
AND TWO AMPLIFIER SECTIONS ARE BEING SUBJECTED TO PERFORMANCE TESTS.
PHASE ARRAY OPTICAL RADARS OR LIDARS OPERATING WITH RELATIVELY LARGE
SYNTHET(C APERTURES CAN EXHTBIT MANY OF THE SAME RAPID POINTING AND
TRACKING FEATURES ASSOCTIATED WITH MTICROWAVE SYSTEMS, AND, TN ADDITION,
ARE CAPABLE OF IMAGING DUSTANT TARGETS BY SCANNING WITH HIGH
RESOLUTION BEAMS. AN ULTRAVIOLET PHASED-ARRAY ILIDAR SYSTEM BASED ON
NEW BUT PROVEN ULTRAVIOLET WAVEGUIDE TECHNOLOGY WOULD BE CAPABLE OF
OPERATTION AT HIGH REPETITION RATES WITHOUT GAS FLOW, ELECTRONICALLY
VARTABLE PULSE DURATION, IMPROVED OPERATING AND STORAGE LIFETIME, AND
ENHANCED OVERALL EFFICTENCY. THE FEASTBILITY TS BEING DEMONSTRATED
THAT THESE FEATURES CAN BE ACHIEVED BY A PHASED ARRAY LIDAR WHTICH
UTILTZES NEW MTICROWAVE DISCHARGE XECl WAVEGUIDE LASER TECHNOILOGY.

PRINCETON SYNERGETICS 1INC
900 STATE RD

PRINCETON, NJ 08540
CONTRACT NUMBER:

JOEL S GREENBERG

TITLE:
SPACE OPERATTIONS DECISTON SUPPORT MODEL
TOPIC# 6 OFF [CE:

A DETATLED SPACE OPERATIONS LOGISTTICS MODEL EXTSTS THAT COULD
ESTABLISH THE UP/DOWN TRAFFIC AND COST STATISTICS ASSOCIATED WITH
CONTINUING UN-ORBIT SPACE OPERATIONS. THIS MODEL OF SPACE OPERATTIONS
APPEARS TO HAVE CAPABILITIES IN ITS OWN RIGHT THAT CAN BE UTILUZED
EFFECTIVELY BY MISSTON AND TRANSPORTATION SYSTEM PLANNERS TO
INCORPORATE SPACE LOGISTICS CONSTDERATIONS TNTO THETR PLANS AND
ANALYSES. THESE CAPABILITIES CAN PROVIDE A BROAD RANGE OF INFORMATION
INCLUDING UP/DOWN TRAFFIC AND COST STATISTICS ASSOCTIATED WITH
INDIVIDUAL MISSTONS, GROUPS OF MISSIONS, MAINTENANCE SCENARTOS AND
TRANSPORTATION SYSTEMS. A MICROPROCESSOR-BASED SPACE OPERATTONS
DECISION SUPPORT MODEL 1S BEING REFINED AND IMPLEMENTED THAT IS EASY
TO ACCESS AND USE BY BOTH MISSION AND TRANSPORTATION SYSTEM PLANNERS.
THE BASTIC SET OF EQUATIONS THAT DEFINES THE SPACE OPERATIONS DECTISION
SUPPORT MODEL ALREADY HAS BEEN DEVELOPED AND THE MODIFTCATIONS
REQUTRED FOR APPLICATION TO A MICROPROCESSOR ARE BEING UNDERTAKEN.
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|:.'::"::':‘
THE DEVELOPED CAPABILITY WILL LEAD TO TMPROVED DECISTIONS WITH RESPECT :‘q::::;:::‘,
TO MISSTON AND TECHNOLOGY TINVESTMENTS BY PROVIDING THE MEANS FOR :;..:j:.:}:
ACCOUNTING FOR SPACE OPERATIONS ULOGISTICS THAT EXPLICITLY CONSIDER THE DU
CONSEQUENCES OF LESS THAN PERFECT RELTABILITY OF LAUNCH AND PAYLOAD v
SUBSYSTEMS. { @
{ 0:"::
ey
QUANTEX CORP Rt
2 RESEARCH CT ». gty
ROCKVILLE, MD 20850 ' e
CONTRACT NUMBER: NE
DR GOERGE STORTT 'h:"'":'"
TITLE: sy
WIDE SPECTRAL BAND FAST RESPONSE HIGH DETECTIVITY DETE . XX
MATERTALS A alvhl
TOPIC# 14 OFFICE: e
g‘; ol
g
THE RESPONSE OF PRESENTLY AVAILABLE HIGH DETECTIVITY DETECTORS COULD . ‘.."
BE EXTENDED FURTHER INTO INFRARED WAVELENGTHS BY COUPLING THEM WITH n:.%::'-;
NEW MATERTALS THAT HAVE BEEN DEVELOPED. EFFORTS ARE REQUIRED TO il
OPTIMTZE OPTTICAL UPCONVERSTON EFFICTENCTES, WAVELENGTH SENSITIVITY, ®
AND LOW NOTSE CHARACTERISTICS OF THESE MATERTALS. MATERTALS RESEARCH TR
IS BEING PERFORMED SO THAT THE FEASTIBILITY OF A FAST RESPONSE, WIDE ‘, fely,
SPECTRAI, BANDWIDTH, HIGH DETECTIVITY DETECTOR CAN BE DETERMINED. By, .'::1':;
MATERTAL PROPERTTES ARE BETING DETERMINED THAT SUBSTANTTALLY INFLUENCE ':J.;:m
ELECTRON TRAPPING AND SUBSEQUENT UPCONVERSTON TO VISIBLE PHOTONS IN N
THE ELECTRON TRAPPING MATERTALS. ELECTRON TRAPPING AND UPCONVERSTON ,
EFFICIENCES ARE BEING MEASURED. THE REPEATABILITY OF THE PHOTONTIC 'W.
PROCESSES TS BEING EVALUATED SO THAT CALIBRATION CAPABILITIES CAN BE ;.-‘-.
DETERMINED. THE REPEATABILITY OF THE MATERTALS PREPARATION ALSO IS > $,s o
BEING ASSESSED. i
‘L':'\;«_ 0
QUANTEX CORP 7“;“‘.:.‘
2 RESEARCH CT pangu
ROCKVILLE, MD 20850 oy
CONTRACT NUMBER: oY
DR JOSEPH LTNDMAYER C:-";\: \]
TITLE: o
SOLTD STATE HTIGH RESOLUTTON PHOTOGRAPHY LTS
TOPIC# 3 OFF [CE: e
R
N
L::'.:C\-; ,
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THE NEW ELECTRON TRAPPING (ET) MATERTALS DISPLAY LARGE AND STABLE
ELECTRON TRAPPING. IN CERTATN COMPOUNDS, THE WHOLE VISTBLE LIGHT
ENERGY SPECTRUM 1S CAPABLE OF EXCITING ELECTRONS INTO TRAPS.
ACCORDINGLY, A PHOTOGRAPHIC TMAGE CAN BE GENERATED IN THE FORM OF
! TRAPPED ELECTRON DISTRIBUTION. TIT SEEMS THAT VERY HIGH RESOLUTIONS
ARE POSSTIBLE AND THE SENSITIVITY SHOULD BE HIGH. THE LIMITS OF
PRACTICAL SENSITIVITY TS BEING STUDIED BY EXAMINING THE ET MATERTALS
FOR LOW-LTIGHT LEVEL BEHAVIOR. MEASUREMENT FACILITTES ARE BEING SET UP
, FOR VERY LOW PHOTON INPUT AND SCANNING APPARATUS I[N ORDER TO READ VERY
' LOW EMITTED LIGHT LEVELS. EXISTING ET MATERTALS ARE BEING EXAMINED
FOR THETR FEW-PHOTON CHARACTERTISTICS AS TS REQUTIRED FOR SENSITIVE
. SOLID STATE PHOTOGRAPHY. TEMPERATURE DEPENDENCE OF SENSTITIVITY AND
X NOTSE FIGURE ARE BEING EVALUATED FOR EXISTING ET MATERTALS DOWN TO
LIQUID NITROGEN TEMPERATURES. SENSITIVITY OF GRATNY LAYERS AS WELL AS
SURFACE CRYSTALS ARE BEING EVALUATED AND COMPARED TO STANDARD FTILM
VALUES. PROCESSTNG PARAMETERS WHICH HAVE THE GREATEST EFFECT ON THE
SENSITIVITY ARE BEING EXAMINED. POTENTTIAL IS BEING ASSESSED OF SOLID
y STATE REUSABLE PHOTOGRAPHY BASED ON THE DATA COLLECTED.

RADIATION SCIENCE 1INC
PO BOX 293

BELMONT, MA 02178
CONTRACT NUMBER:

DR ALLEN S KRTEGER

TITLE:
FOCUSSING HARD X-RAY TELESCOPE
TOPTIC# 3 OFF ICE:

MEASUREMENT OF THE RATTOS OF CHARACTERISTIC X-RAY LINES EMITTED BY
EXCITED TARGETS OFFER A MEANS OF DISTINGUTISHING BETWEEN DECOYS AND
RE-ENTRY VEHICLES IN THE EXOATMOSPHERE. THE SENSITIVITY OF THE X-RAY
MEASUREMENTS WOULD BE GREATLY TMPROVED IN THE PRESENCE OF BACKGROUND
BY USING A TELESCOPE TO CONCENTRATE THE INCIDENT X-RAY FLUX.

CONVENT TONAL GRAZ ING INCIDENCE X-RAY OPTICS ARE TMPRACTICAL AT THE
ENERGIES OF THE CHARACTERTISTIC K LINES OF ELEMENTS WITH LARGE ATOMTC
NUMBER. THE FEASIBILITY OF A NEW CLASS OF HARD X-RAY TELESCOPE IS
BEING DEMONSTRATED USTNG SYNTHETTC MULTILAYERED STRUCTURES AS X-RAY

: REFLECTING ELEMENTS. A PROPER MULTILAYER SPACING IS5 BEING SELECTED AS
: A FUNCTION OF POSTITION THAT ALLOWS THE TELESCOPE TO BE TUNED TO A
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SPECTIFIC X-RAY WAVELENGTH, E.G., A CHARACTERISTIC SPECTRAL LINE. A
PROTOTYPE TELESCOPE TUNED TO A CHARACTERISTIC LINE OF INTEREST FOR
STRATEGIC DEFENSE APPLICATIONS 1S BEING DESIGNED. A FOCUSSING HARD
X-RAY TELESCOPE WOULD BE USEFUL TN X-RAY ASTRONOMY FOR THE STUDY OF
SOLAR FLARES, SUPERNOVA REMNANTS, AND OTHER CELESTIAL OBJECTS. SUCH A
TELESCOPE ALSO COULD BE USED AS A COLLIMATOR TN MEDICAL AND INDUSTRTAL
X-RAY TMAGING. HARD X-RAY OPTICS MIGHT ALSO PROVE USEFUL IN X-RAY
SPECTROSCOPY AND SYNCHROTRON RADTATION STUDIES.

RADKOWSKT ASSOCS

PO BOX 5474

RIVERSIDE, CA 92517
CONTRACT NUMBER:

PETER P F RADKOWSKT IT1T

TITLE:
ADVANCED PENETRATOR CONFIGURATION PERFORMANCE
TOPIC# 2 OFF ICE:

KINETIC ENERGY WEAPONS PLAY A CRITICAL ROLE IN DETERMINING BALLISTIC
MISSTLE DEFENSE (BMD) SYSTEM REQUREMENTS. SENSOR ASSESSMENT OF
THREAT DESTRUCT CAN BENEFIT FROM THE CAPABILITY OF KINETIC ENERGY
DEVICES TO INDUCE CATASTROPHIC RESPONSES IN BALLISTIC MISSTLE TARGETS.
STMILARILY, THRUST AND MANEUVERING CAPABILITIES OF BMD INTERCEPTORS
CAN BENEFIT FROM THE LESSENTNG OF MASS~ AND VELOCITY-REULATED LETHALITY
REQUIREMENTS OF KINETIC ENERGY DEVICES. THE INVESTTUGATION UNDERWAY IS
ASSESSING THE MASS-PERFORMANCE OF A PROPRUIETARY CLASS OF ADVANCED
PENETRATOR CONFIGURATTIONS 1IN TERMS OF ENHANCED CAPABILITIES TO INDUCE
SUCH CATASTROPHIC TARGET RESPONSES AS: BLOWOUT; GROSS STRUCTURAL
FATILURE; AND/OR DETONATION OF VOLATILE TARGET MATERTALS. THE IMPACT,
PENETRATTON AND POST-PERFORATTION PROCESSES ARE BEING ASSESSED THROUGH
PREDICTTON AND TEST VERTIFICATION. REPRESENTATIVE STANDARD AND
ADVANCED PENETRATOR CONFIGURATTONS ARE BEING TEST-F1RED AT HIGH
VELOCITIES. TARGET RESPONSES ALSO ARE BEING EVALUATED.

RASOR ASSOCS TNC

253 HUMBOLDT CT

SUNNYVALE, CA 94089

CONTRACT NUMBER:

JESSE C DOBSON

TITLE:

HIGH TEMPERATURE TNSULATOR ELECTRICAL CONDUCTIVITIES A
LOW OXYGEN ACTIVITIES

TOPIC# 4 OFFICE:
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HIGH TEMPERATURE ELECTRTICAL INSULATORS ARE A KEY COMPONENT FOR
RELTABLE, LONG DURATION ELECTRICAL POWER GENERATTON BY THERMIONTIC AND
THEROMOELECTRIC SPACE NUCLEAR POWER SYSTEMS. THESE SYSTEMS REQUTIRE
LARGE QUANTITTES OF HIGH QUALTITY INSULATORS IN ORDER TO ACHIEVE RATED
PERFORMANCE FOR PERTIODS OF 5-10 YEARS OR MORE. FEASIBILITY IS BEING
INVESTIGATED OF USING THE NON-DESTRUCTIVE TECHNIQUE OF AC TMPEDANCE
SPECTROSCOPY (ACIS) FOR DETERMINING THE ELECTRIC TRANSPORT
CHARACTERISTICS OF THESE INSULATOR MATERTIALS AND FOR EVENTUAL MASS
PRODUCTTION QUALITY CONTROL. AN TINSULATOR SAMPLE, WHOSE PROPERTIES ARE
WELL CHARACTERIZED, TS BEING TESTED WITH ACIS [N AN EXPEkTMENTAL
APPARATUS WHICH ALLOWS THE TEMPERATURE AND THE OXYGEN ACTIVITY AROUND
THE SAMPLE TO BE VARTED. TO THE EXTENT POSSIBLE, THE ACIS TECHNIQUE
IS BEING USED TO MEASURE THE INDTVIDUAL TRANSPORT COMPONENTS
ASSOCIATED WITH THE PHYSTCAL PROCESSES. TIF SUCCESSFUL, THIS WORK 1S
EXPECTED TO RESULT 1IN THE DEVELOPMENT OF A NON-DESTRUCTIVE TECHNIQUE
FOR TINSULATOR EVALUATION. LATER STUDY WOULD TNVOLVE THE GENERATION OF
A DATA BASE FOR THE INSULATOR MATERTALS OF INTEREST TO THE SPACE
NUCLEAR POWER PROGRAMS, THE CORRELATION OF THE RESULTS WITH
PHYSTICO-CHEMICAL CHARACTERISTICS, THE DEVELOPMENT AND VERIFICATION OF
COMPUTER MODELS SUTITABLE FOR SYSTEM PERFORMANCE CALCULATIONS, AND THE
DEVELOPMENT OF A MASS PRODUCTION QUALITY CONTROL APPROACH.

4 .";', .

RASOR ASSOCS 1INC
253 HUMBOLDT CT
SUNNYVALE, CA 94089
CONTRACT NUMBER:

HUGO HUEY

TITLE:

PLASMA OPENING AND CLOSING SWITCH
TOPTIC# 5 OFF ICE:

ADVANCED MTILTTARY AND INDUSTRTIAL SYSTEMS FOR SPACE APPLICATIONS ARE
NOW BEING DEFINED WHTCH REQUIRE HUGH PULSE-POWER SWITCHING
CAPABILITIES. NEW, BEYOND THE STATE-OF-THE-ART CHARACTERISTICS
INCLUDE A COMBINATION OF SEVERAL KEY ELEMENTS SUCH AS HIGH VOLTAGE
STANDOFF, LOW FORWARD VOLTAGE DROP (LOW "ON" TIMPEDANCE, HIGH "OFF"
TMPEDANCE) , HIGH CURRENT CLOSTNG AND OPENING CHARACTERISTICS, HTIGH
PULSE REPETITION RATE, FAST SWITCHING TIMES, LOW STANDBY POWER,
INSTANT READTNESS AND RUGGED OPERATION. THE [DEAL SWITCH TO SATISFY
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ALL OF THE ABOVE REQUTREMENTS MUST COMBINE FEATURES OF THE ,3::;::::1;15
VACUUM~-THERMTONTC SWITCH TUBES AND GAS DI[SCHARGE PLASMA SWITCHES. A RN
MODULATOR SWITCH 1S BEING TINVESTIGATED THAT EMPLOYS A HIGHLY EFFICIENT el
RF DISCHARGE PLASMA TO PROVIDE HTGH CONDUCTION CURRENTS WITH LOW IR
FORWARD VOLTAGE DROP. THE SWITCH ALSO HAS CURRENT INTERRUPTION B
1 CAPABILITIES AS IN VACUUM-THERMIONIC DEVICES. THE PRODUCTION OF A ;::‘;5
COMPACT RF DISCHARGE PLASMA 1S BEING DEMONSTRATED AND CHARACTERIZED. sttt
UPON COMPLETION, THERE WILL BE A DEMONSTRATION OF THE SWITCH OPENTNG ¢ o::::::
: AND CLOSTING CAPABILITY. THE HIGH TONIZATTION FRACTION OF THE PLASMA B0
GIVES THIS DEVICE EXCELLENT POTENTTAL FOR MEETING THE NEEDS OF A HIGH L
VOLTAGE, HIGH CURRENT, OPENTNG AND CLOSING SWITCH. THE RESULTS OF Hatlyty
THIS WORK, TF SUCCESSFUL, WILL SERVE AS A BASTS FOR THE DEVELOPMENT OF AL
NEW STATE-OF-THE-ART HIGH POWER PLASMA MODULATOR SWTITCHES. ;{:{:igﬁ,
‘i

R

RASOR ASSOCS TNC ®
253 HUMBOLDT CT ,‘Q::g.i
SUNNYVATLE, CA 94089 s
CONTRACT NUMBER: S
JESSE C DOBSON %{?@
TITLE: WU
OXYGEN CONTROL FOR THERMTONTIC CONVERTERS e
TOPTICH 4 OFF ICE: N
A '\.:'.

Ay

THE ADDITION OF SMALL QUANTITTES OF OXYGEN INTO A THERMIONIC CONVERTER .':'?ﬁ'*
HAS LONG BEEN RECOGNIZED AS A POSSIBLE MEANS OF ALLOWING A WIDER R
INTERELECTRODE SPACTNG WITHOUT PERFORMANCE PENALTY OR ALTERNATIVELY OF PY

IMPROVING THE OUTPUT PERFORMANCE CHARACTERISTICS RELATIVE TO A l.‘[z;‘:;!;e
CONVERTER WITHOUT THE OXYGEN ADDITIVE. TO DATE, ONLY EMPIRICAL o
APPROACHES TO ACHTEVING OXYGEN ADDITION HAVE BEEN REALISED, WITH gttt
QUALITY CONTROL CRUDE AND UNREPRODUCIBLE EXCEPT WITHIN VERY BROAD l::":l.t'l
LTMITS. A MEANS TS BEING EXAMTINED FOR INTRODUCING, DETERMINING, AND E" :

CONTROLLING THE OXYGEN CONTENT OF A CONVERTER IN A VERY PRECISE WAY Py
THROUGH THE APPLICATION OF AN ELECTROCHEMICAUL CELL. THE USE OF SUCH G -}
. CELLS FOR OXYGEN TRANSFER, MEASUREMENT, AND CONTROL 1S WELL UNDERSTOOD ’:K{f‘
AND ESTABLISHED, BUT 1T HAS NOT BEEN APPLIED TO THESE PURPOSES IN THE g‘,t \‘la:
THERMTIONIC CONVERTER. A FEASIBILITY EXPERIMENT AND EVALUATION OF .a_'\"',
APPLYING THIS TECHNOLOGY 1S BEING CONDUCTED, WHICH, TIF SUCCESSFUL, :-r“4 y
WOULD LEAD TO THE DEVELOPMENT OF AN TINTEGRATED CONVERTER IN A LATER -~ .
EFFORT. THE PRTMARY APPLTICATION OF THE THERMTIONIC CONVERSTON PROCESS RIFIETS
.'.H.r\«_\\
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IS PRESENTLY TN IN-CORE THERMTONIC SPACE POWER REACTORS, ALTHOUGH A 3%@;

COMPARABLE PROCESS HAS RECETVED CONSIDERATION IN THE PAST AS A TOPP ING Ol

CYCLE FOR COMMERCTAI, POWER PLANTS. o

'.'Q‘..;“

et

RUPPRECHT & PATASHNICK CO INC ,ﬁﬁ*

PO BOX 330 w@

VOORHEESVILLE, NY 12186 RO
CONTRACT NUMBER: ®
DR GEORGE RUPPRECHT T
TITLE: ot

MASS LOSS ANALYSTS OF MATERIALS SUBJECTED TO LASER IRR %%ﬁ

USTNG A TAPERED ELEMENT OSCTLLATING MTICROBALANCE [NSTR sy

TOPIC# 9 OFF ICE: ity
®

AT
2

THE INVESTIGATION OF THE INTERACTION OF MATERIALS UNDER LASER
TRRADTATION IS OF CRITTICAL IMPORTANCE TO STRATEGIC DEFENSE SYSTEMS.
INSTRUMENTATION NEEDS TO BE DEVELOPED TO MEASURE THE MASS LOSS FROM A
TARGET MATERTAL UNDERGOTNG INTERACTTION WITH A LASER BEAM. [IDEALLY,
MASS MEASUREMENTS SHOULD BE ACCOMPLISHED IN REAL TIME, AND THE TIME

.
s,

RESOLUTTION OF THE INSTRUMENT SHOULD BE SHORT ENOUGH TO ALLOW FOR B!
MEASUREMENTS OF MASS 1.OSS BETWEEN LASER PULSES. THE FEASIBILITY IS Kot
BETING EXAMINED OF DEVELOPING AN INSTRUMENT CAPABLE OF REAL TTIME MASS Qy-%
MONITORING OF LASER TARGET MATERTALS. BASED ON TECHNOLOGY WHTCH S,
ENABLES DIRECT MASS MEASUREMENTS IN REAL TIME UNDER CONDITTIONS NOT ;g‘#‘
SUITED FOR GRAVIMETRIC MASS DETERMINATTIONS, THIS INVESTIGATION COULD Y
ADVANCE THE STATE OF THE ART OF RAPTID MASS MEASUREMENTS, ULTIMATELY KT
PERMITTING THE MONITORING OF MASS LOSS FROM TARGET MATERTALS BETWEEN X )
LASER PULSES. DESIGN OF THE SYSTEM AND DEFINITTON OF THE LIMITS OF )
THE TECHNOLOGY ARE BEING ADDRESSED. FABRICATTION AND TESTING OF THE ‘ ”k
INSTRUMENTATION WOULD OCCUR AT A LATER PHASE. I[F SUCCESSFUL, THTS "'.
INVESTTIGATION WOULD RESULT IN A FAST, ACCURATE MASS MEASURTING WY
TNSTRUMENTATTION FOR LASER-MATERTAL INTERACTION STUDIES. fr,w
P$§A
.g_g.
SAT~CON TECHNOLOGY CORP fastad
71 ROGERS ST 23?
CAMBRIDGE, MA 02142 LA
CONTRACT NUMBER: ®
JAMES R DOWNER AR
TITLE: }
SUPERCONDUCTING MAGNETIC BEARINGS FOR HIGH PERFORMANCE !
MOMENTUM-EXCHANGE EFFECTOR o
TOP(C# 1 OFFICE: OO
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PRECTISION POINTING OF LARGE PAYLOADS REQUIRES TORQUES AND ANGULAR
MOMENTUM STORAGE CAPACITIES THAT ARE LARGE IN COMPARISON TO THE
CAPABILITIES OF AVATLABLE HARDWARE. 1IN ADDITTON, THE POTINTING
ACTUATOR MUST HAVE EXTREMELY LOW TORQUE JITTER. HIGH TORQUE AND LOW
NOISE COMBINE TO PRODUCE AN EXTREMELY DTFFICULT DESTIGN CONSTRATINT FOR
MECHANTCAL BEARTINGS STNCE ROLLING ELEMENTS TRANSMIT VIBRATTONS
DIRECTLY TO THE SUPPORTING STRUCTION. THE USE OF MAGNETIC BEARINGS I[N
ANGULAR MOMENTUM EXCHANGE FEFFECTORS HAS THE PRTMARY ADVANTAGE THAT
PHYSTCAL CONTACT BETWEEN TEE ROTOR AND STATOR 1S ELIMINATED. FOR
CONVENTTONAL MAGNETIC BEARTINGS, HIGH TORQUES MAY REQUTRE THAT THE
MAGNETIC STRUCTURE BE EXCESSIVELY MASSTIVE. AN ALTERNATIVE DESIGN
EMPLOYS A SUPERCONDUTTING COTL AND ELIMINATES ALL CONVENT [ONAL
MAGNETIC STRUCTURES. THE BASELINE APPROACH 1S TO REPLACE THE
PERMANENT MAGNET AND MAGNETIC STRUCTURE OF A CONVENTIONAUL MAGNETTIC
BEARING WITH THE SUPERCONDUCTING COIL. 1IN THE SUPERCONDUCTING
MAGNETIC BEARING, A STNGLE COIL REPLACES TWO PERMANENT MAGNET
STRUCTURES TN ORDER TO PRODUCE AN ENERGY-EFFICIENT, LIGHT-WEIGHT
DESTGN. A DESIGN DEFINITION AND DETATLED ANALYSIS OF A
SUPERCONDUCTING BEARING SYSTEM 1S BEING DEVELOPED. FROM THESE RESULTS
A LABORATORY PROTOTYPE COULD BE CONSTRUCTED AND TESTED IN A LATER
PHASE.

SAT-CON TECHNOLOGY CORP
71 ROGERS ST

CAMBRIDGE, MA 02142
CONTRACT NUMBER:
RTICHARD HOCKNEY

TITLE:

SUPERCONDUCTING LTNEAR ACTUATOR FOR HTGH PERFORMANCE S
APPLICATTONS

TOPIC# 1 OFFICE:

IN MANY STRATEGIC APPLICATIONS, IT 15 NECESSARY TO CONNECT THE FORE
AND AFT BODTES TN A MANNER WHICH ATLOWS HIGH TORQUE TO BE APPLIED TO
THE FORE BODY WHILE STMULTANEOUSLY TSOLATING THE FORE BODY FROM AFT
BODY VIBRATIONS. THIS CREATES A PARADOX SINCE A VERY STIFF
INTERCONNECTION IS REQUIRED TO TRANSMIT HTGH TORQUES WHTILE A VERY SOFT
INTERCONNECTION 1S NEEDED TO PROVIDE TSOLATTON. PAST AFPROACHES TO
THIS PROBLEM HAVE BEEN MECHANTCALLY COMPLEX AND HAVE TENDED 10 HAVE
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SUBSTANTTALLY REDUCED TSOLATION CAPABILITY WHILE TRANSMITTING TORQUE.
LARGE-FORCE SUPERCONDUCTING LINEAR-ACTUATORS REPRESENT A PROMISING
APPROACH TO TISOLATING AND CONTROLLING THE FORE BODY. THESE ACTUATORS,
WHICH WORK ON A VOICE-COIL PRINCIPLE, COMBINE HIGH FORCE, LIGHT
WEIGHT, AND HIGH BANDWIDTH. BECAUSE OF THEIR OPERATING PRINCIPLES AND
CHARACTERISTICS, THESE ACTUATORS ARE CAPABLE OF STMULTANEOUSLY
PROVIDING LARGE FORCE TRANSMISSION AND HIGH LEVETLS OF VIBRATION
TSOLATION., THESE ACTUATORS ARE AN ENABLING TECHNOLOGY WHERE
IMPROVEMENTS WTILL TRANSLATE DIRECTLY INTO IMPROVED SYSTEM PERFORMANCE
AND CAPABILITIES. THE FEASIBILITY OF THESE HIGH PERFORMANCE ACTUATORS
FOR THE FORE-AFT BODY TISOLATION TASK 1S BEING INVESTIGATED BY
DEVELOP ING AND ANALYZING A SUPERCONDUCTING TLTINEAR ACTUATOR STZED FOR
THTS APPLTICATION.

SAT-CON TECHNOLOGY CORP

71 ROGERS ST

CAMBRTIDGE, MA 02142

CONTRACT NUMBER:

DR JAMES R DOWNER

TITLE:

MAGNETIC BEARINGS APPLTICATIONS TO ROTATING MACHINERY F
POWER GENERATTON

TOPIC# 5 OFF ICE:

MAGNETIC BEARINGS REPRESENT A PROMTISTING APPROACH TO CONTROLLING THE
LARGE ANGULAR MOMENTUMS AND IMBALANCES ASSOCUATED WITH SPACE BASED
POWER GENERATING MACHINERY. WTITHOUT THIS CONTROL, THESE LARGE ANGULAR
MOMENTUMS AND TIMBALANCES WOULD LEAD TO UNACCEPTABLE TORSIONAL AND
TRANSLATUONAL INTERACTTONS WITH THE SPACECRAFT. ROTATING MACHINE
SYSTEMS TINCLUDING TURBINES, GENERATORS, FLYWHEELS, AND THETR CONTROLS
ARE THE PREFERRED CANDIDATE FOR MANY STRATEGIC DEFENSE POWER
GENERATION APPLICATIONS. THESE SYSTEMS WILL HAVE ANGULAR MOMENTUMS
MANY ORDERS OF MAGNITUDE LARGER THAN THOSE OF PRTOR SPACE SYSTEMS.
CURRENT STATE OF THE ART IN THE KEY COMPONENT TECHNOLOGY AREAS SUCH AS
FLYWHEELS, GENERATORS, AND TURBINES ARE BEING REVIEWED. SEVERAL
REPRESENTATTVE "STRAWMAN" APPROACHES ARE BEING SELECTED FOR DETATLED
EVALUATION. BASELTINE MAGNETIC SUSPENSION APPROACHES ARE BEING
DEVELOPED FOR THESE CONFIGURATIONS TOGETHER WITH CONTROL SYSTEM
CONCEPTS THAT WILL AUTONOMOUSTLY MANAGE THE ANGULAR MOMENTUM OF THE
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FLYWHEEL AND ATTENUATE VIBRATTION INPUTS TO THE SPACECRACT. THE ::h'-
RESEARCH, TF SUCCESSFUL, WILL ALLOW THE POTENTTAL BENEFITS OF MAGNETIC v
BEARING TECHNOLOGY (HIGH EFFICIENCY, REDUCED VIBRATION, AND EXTREMELY o
LONG LIFE) TO BE REALTZED FOR SPACECRAFT APPLTICATIONS. -".rp::’;‘,‘\h
! 2

(3

SAXPY COMPUTER CORP RN
255 SAN GERONTIMO WY Coinrd
SUNNYVALE, CA 94086 —
CONTRACT NUMBER: R
B FRIEDLANDER ,r'..:;,‘::‘.:
TITLE: )
PARALLEL IMPLEMENTATION OF SEQUENCE ANALYSTIS Pt
TOPTC# 10 OFF ICE: Rty '.:!-
e

OVt

DYNAMTIC PROGRAMMING T[S A RECURSTVE COMPUTATIONALLY EFFIC[ENT ot
OPTTIMTIZATTION TECHNTIQUE FOR SOLVING A CLASS OF MULTI-STAGE DECTSTION X '-fv
PROBLEMS. IT PROVIDES THE OPTIMUM SOLUTION AT A MUCH SMALLER R
COMPUTATTONAL COST THAN EXHAUSTIVE SEARCH. THE DYNAMYC PROGRAMMING R

ALGORTITHM (DPA) HAS POTENTTAL APPLICATIONS TO A NUMBER OF TMPORT..NT
STRATEGTIC DEFENSE PROELEMS INCLUDING: MULTI-TARGET TRACKING, DATA
FUSTON, AND TARGET CLASSTFTICATION. 1IN SPITE OF ITS POTENTIAL, THE DPA
RARELY HAS BEEN APPLIED TO REAL-TTME SIGNAL PROCESSING PROBLEMS DUE TO
ITS COMPUTATIONAL REQUIREMENTS. PROCESSING TECHNOLOGY NEEDS TO BE
DEVELOPED TO REALIZE PRACTTICAL APPLICATIONS OF THE DPA. THE DPA LENDS
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ITSELF TO TMPLEMENTATION USING PARALLEL PROCESSING ARCHITECTURES WITH ®
LOCAL INTERCONNECTIONS, SUCH AS SYSTOLIC ARRAYS. EXTREMELY HIGH R
PROCESSING RATES CAN BE ACHIEVED IN PRINCIPLE BY TAPPING THE POWER OF h? )
PARALLEL COMPUTING. VERY LITTLE WORK HAS BEEN DONE TO DATE TO EXPLORE Bk :*
THE OPTI¥UM PARALLEL IMPLEMENTATION OF THE DPA. RESEARCH 1S BEING §$\ ¢
UNDERTAKEN TO DEVELOP A PARALLEN, ULTRA-HIGH-SPEED DPA PROCESSOR A !
FOCUSSING ON THE DETECTION AND TRACKING OF A LARGE NUMBER OF TARGETS ‘
X

FROM A SEQUENCE OF TINFRARED TMAGES. T
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SAXPY COMPUTER CORP NI
255 SAN GERONTMO WY DR
SUNNYVALE, CA 94086 e
CONTRACT NUMBER: AN
B FRIEDLANDER A
TITLE: Gauguy
SYSTOLTIC PROCESSOR FOR REAL-TIME TARGET CLASSIFICATION NN
TOPIC# 3 OFF [CE: el
°
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THE SPEED OF IMAGE TDENTTIFTICATION AND SCENE ANALYSTS IN ADVANCED

SURVETLLANCE SYSTEMS DESIGNED TO DETECT, TRACK, AND CLASSIFY MULTTIPLE

TARGETS IS GREATLY LIMITED BY THE [/0 BANDWIDTH OF THE PROCESSOR

EMPLOYED. HOWEVER, A FAST PROCESSOR TS OFTEN UTILYIZED INEFFICIENTLY

DUE TO AN ALGORITHM WHICH NEEDS FREQUENT MEMORY ACCESS. ALGORITHMS

NEED TO BE DEVELOPED WITH A MINTMAL NUMBER OF REFERENCES TO THE INPUT ,Mbé

IMAGES THAT CAN BE USED FOR VARTOUS PURPOSES SUCH AS IMAGE FILTERING, Lbes

SEGMENTATION, AND FEATURE EXTRACTION, AND THAT CAN BE TMPLEMENTED BY A ,.:“

UNTQUE SYSTOLIC ARCHITECTURE. A NEW CLASS OF IMAGE PROCESSING jQ}

ALGORITHMS FOR TARGET CLASSIFICATION AND RELATED APPLICATIONS ARE '43&

BEING DEVELOPED. THESE RASTER-SCAN ALGORITHMS ARE EXPECTED TO $ﬁ$

MINTMTZE MEMORY ACCESS TIME WHICH IS A PRINCTPAL BOTTLENECK IN IMAGE $¢£

PROCESSING. CONNECTIVITY-MAPPING AND CHAIN-CODE MAPPING ALGORITHMS Mot

ARE BEING TMPILEMENTED ON A SYSTOLIC ARRAY TO ACHIEVE THE SPEED-UP
NEEDED FOR REAL-TIME PROCESSTING. THESE ALGORITHMS ARE ANTICIPATED TO
PROVIDE THE PRIMITIVE OPERATTIONS NEEDED FOR IMAGE FILTERING,
SEGMENTATTION, EDGE DETECTION, SKELETON EXTRACTION, AND FEATURE
EXTRACTTON. EXTENSTONS GF THE BASIC ALGORTTHMS TO MULTIPLE GREY LEVEL
TMAGES, MULTIPT € LOOK-~-ANGLES, AND RECURSTVE UPDATING ARE ALSO BEING
CONSTDERED.

SAXPY COMPUTER CORP
255 SAN GERONTMO WY
SUNNYVALE, CA 94086
CONTRACT NUMBER:

B FRIEDLANDER

TITLE:
ALGORITHM-BASED FAULT TOLERANCE FOR SYSTOLIC ARRAYS
TOPIC# 10 OFFICE:

ALGORITHM~-BASED FAULT TOLERANCE (ABFT) TS A NEW TECHNIQUE FOR
DETECTING AND CORRECTING ERRORS TN A REGULAR ARRAY OF MICROPROCESSORS.
THTS TECHNIQUE ENHANCES AND COMPLEMENTS CONVENTIONAL FAULT TOLERANCE i
TECHNTIQUES AND APPEARS TO OFFER CONSTDERABLE IMPROVEMENT 1IN
RELTABILITY AT A MODEST COST. THIS APPROACH 1S AIMED SPECTF [CALLY AT
PROCESSORS DESIGNED TO PERFORM NUMERTCAT, COMPUTATIONS FOR SIGNAL
PROCESSING APPLICATIONS. THE DEVELOPMENT OF THE ABFT TECHNIQUE IS

w ) Pt
BEING CONTINUED AND ITS APPLICABINLITY EXTENDED TO A WIDER CLASS OF ;ﬁ:h}
PROBLEMS. THE COST (IN TERMS OF HARDWARE OR COMPUTER TIME) OF s?:&‘
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IMPLEMENT ING THE ABFT 1S BEING EVALUATED FOR VARIOUS PROCESSING
ARCHTTECTURES AND COMPUTATIONAL PROBLEMS. THE ABFT TECHNIQUE TS A
VALUABLE TECHNIQUE FOR IMPROVING THE RELIABILITY OF MULTIPROCESSOR . ¢

- o
-
-

Qs
X SYSTEMS, ESPECTALLY WHEN TMPLEMENTED IN VLST/WSI TECHNOLOGY. o "Q
2 APPLTICATTIONS ARE EXPECTED FOR BOTH COMMERCTAL AND MILTITARY PARALLEL .;»2&
; PROCESSTING SYSTEMS AND FOR SYSTOLIC ARRAYS IN PARTICULAR. ‘@&3
e, (]
: S
SCHAFER W J ASSOCS INC . B
321 BILLERICA RD "Q%w
; CHELMSFORD, MA 01824 -Qhk(
p CONTRACT NUMBER: g
) RAYMOND F WALSH 1V Aty
N TITLE: ) }
SHORT WAVE CHEMICAL LASER TECHNOLOGY AND APPLICATTONS K
ANALYSES o)
TOPIC# 1 OFFICE: gg;~
: 2
‘ FOR BOOST PHASE DEFENSE AGATINST FAST-BURN AND DEPRESSED-TRAJECTORY WSS
THREATS, SHORT WAVELENGTH CHEMICAL LASERS (SWCL) ARE ATTRACTIVE °
CANDTDATES SINCE THEY WOULD CONVERT CHEMTICAL ENERGY DIRECTLY INTO NG
COHERENT RADIATION AND WOULD AVOTID THE LARGE OPTICAL SYSTEMS b% \
ASSOCTATED WITH INFRARED CHEMICAL LASERS. SWCLS ARE BEING MODELED AND Rttty
TRADE-OFF ANALYSES PERFORMED TO DETERMINE WHERE THEY HAVE COST AND N

PERFORMANCE ADVANTAGES FOR STRATEGIC DEFENSE. SYSTEM OPTIMIZATION
CODES ARE BEING USED TO PARAMETRICALLY EVALUATE THE MAJOR COMPONENT
TECHNOLOGUTES OF SWCLS TO DETERMINE THE TECHNOLOGY DRIVERS AND

o

-
-

S

e 8 )
o o
o
j.

ESTABLISH THE COST TRADEOFF BETWEEN WAVELENGTH AND LASER EFFICIENCY. ., »%_
THESE COST TRADEOFFS ARE BETING DONE RELATIVE TO HYDROGEN FLUORIDE }t'“h
CHEMTCAL LASERS, ASSUMING THAT THE LASER DEVICE AND THE FUEL STORAGE ;gf Q
SYSTEMS SCALE LIKE HF. 1IN ADDITION TO THE OPTICAL SYSTEMS SCALING XQ.&k
WITH WAVELENGTH, AN ATTEMPT 1S BEING MADE TO MODEL THE ADDED 3 °
MANUFACTURING DIFFICULTIES OF ACHTEVING LOW SURFACE SCATTER AND Q7
ADAPTIVE OPTICS AT WAVELENGTHS BELOW ONE MICROMETER. AN ASSESSMENT 1S :ﬁ%&f
BEING UNDERTAKEN TO DETERMINE WHETHER GATN OR FUEL EFFICTENCY IS MORE %?Q‘r
APPROPRTIATE FOR DETERMINING THE STZE OF THE LASER DEVICE. THE DATA %}v

GENERATED 1S BEING USED TO ESTABLISH THE OPTIMUM ARCHITECTURAL
- DEPLOYMENT FOR REPRESENTATIVE SWCLS, AND TO QUANTIFY THE RELATIVE
TMPACT OF COMPONENT TECHNOLOGY ON SYSTEM COST.
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SCHAFER W J ASSOCS 1INC &f* ;
: 321 BILLERICA RD Ry
1 NN
! CHELMSFORD, MA (01824 PN

CONTRACT NUMBER:
J CHARLES ATLBERS

TITLE:
DIRECT TARGET TRACKING BY KINETIC ENERGY WEAPONS
TOPIC# 2 OFF ICE:

[
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THE SPACE-BASED KINETIC ENERGY WEAPON PROGRAM PTIVOTS ON THE TRANSITTON
OF TRACK FROM PLUME TO MISSILE HARDBODY ATMPOINT IN THE BOOST PHASE
INTERCEPT PROBLEM. YET TH1S APPROACH TS AN ARTIFACT OF PRESENTLY
CONCETVED PASSIVE KILL VEHICLE SEEKER DESTGNS AND SUGNAL PROCESSING
TECHNTIQUES, NOT AN ASPECT OF THE PROBLEM TITSELF. THERE IS A NEED FOR
A PASSTVE TECHNTQUE THAT COMPLETELY CTRCUMVENTS THE NECESSTITY TO MAKE
THE TRANSITION BY HOMING ON A STIGNAL WHICH 1S UNIQUE TO THE BODY. THE
TECHNTIQUE TS BASED ON THE POLARTZATTON DEPENDENCY OF BOTH EMISSIVTTY
AND REFLECTIVITY AT OFF-NORMATL VIEWING ANGLES. THTIS DEPENDENCY
APPEARS SUFFICTIENTLY STRONG TO PROVIDE A MEANS FOR LOCATING A MISSILE
BODY SUBMERGED 1IN BACKGROUND NOTSE. THE OBVIOUS BENEFIT 1S THAT THE
HARDBODY CAN BE TRACKED AT MUCH GREATER RANGES THAN FOR CONVENTIONAL
TECHNIQUES AND THE TINSENSITIVITY TO VEHICLE MANEUVERS FROM A TARGETING

STANDPOINT 1S SELF-EVIDENT. THE FEASTBILITY IS BEING ESTABT,ISHED FOR e
USING THE POLARIZATION CONTENT OF THE HARDBODY STGNATURE TO DIRECTLY 2&?
LOCATE IT TN THE PRESENCE OF THE PLUME. THE HARDWARE FEASIBILITY OF ¢H¢\
THE APPROACH 1S BEING ESTABLTISHED. THE ISSUES AND UNCERTAINTTES 1IN ”?@h

THE APPROACH ARE BEING IDENTIFIED. MEASUREMENTS AND/OR FEASIBTILITY
DEMONSTRATIONS ARE BEING RECOMMENDED.

P
: 5

SCHAFER W J ASSOCS TINC
321 BILLERICA RD
CHELMSFORD, MA 01824
CONTRACT NUMBER:

M JOHN YODER

TITLE:
ENHANCED PULSER~SUSTAINER ELECTRIC DIUSCHARGE TECHNOLOG
TOPIC# 3 OFF ICE:

THE CAPABTILITY OF ENHANCED TONIZER/SUSTAINER ELECTRIC DISCHARGE
TECHNOLOGY IS BETING ASSESSED FOR LONG PULSE HIGH FLUX CO2 LASER
APPLICATIONS SUCH AS OPTICAL TMAGING/DISCRIMINATION, DOPPLER LASER
RADAR MEASUREMENTS AND SENSOR NEGATION. THE ORIGINAL
TONTZER/SUSTAINER CONCEPT USED A SHORT ELECTRICAL PULSE DTRECTLY
ACROSS THE MAIN DISCHARGE REGION TO VOLUME TONTUZE THE LASER GAS. A
DIRECT CURRENT LOW VOLTAGE POWER SUPPLY USED THE RECOMBINTING ELECTRONS
FROM THE TONIZING PULSE TO ELECTRICALLY PUMP THE VIBRATIONAL MODES OF
THE CO2 AND N2 GAS BETWEEN THE ELECTRODES. THE ENYANCED
PULSER/ALTERNATING CURRENT SUSTAINER CONCEPT PROPOSED FOR STUDY HERE




SMALL BUSTINESS TINNOVATION RESEARCH (SBIR) PROGRAM =~ PHASE 1 PAGE 759
BY SERVICE
FISCAL YEAR 1987
SD1IO

SUBMITTED BY

USES: A DOUBLE-PULSE PULSER; A HIGH~-FREQUENCY ALTERNATING CURRENT
SUSTATNER DISCHARGE USTNG DIELECTRIC ELECTRODES; AND HUGH UNTENSTITY
SMALL-SCALE GAS FLOW TURBULENCE. A DESTIGN 1S BEING DEVELOPED AND THE
PRELIMINARY PROOF-OF-CONCEPT TEST IS BEING UNDERTAKEN. THE CONCEPT,
IF SUCCESSFUL, WOULD PROVIDE FOR A VERY ROBUST HARDWARE
IMPLEMENTATTON, AND PROVIDE THE ATTRACTIVE CAPABILITIES OF
E-BEAM/SUSTATINER LASERS WITHOUT THE PENALITIES PAID DUE TO THE FRAGILE
E-BEAM HARDWARE TMPTLZMENTATTION. COMMERTCAL APPLICATION FOR SUCH
ROBUST, HIGH POWER DENSITY LASER EMITTERS ARE IN CUTTING, MARKING,
SURFACE ALLOYING AND SURFACE HARDNESS MODIFTCATTION.

SCHAFER W J ASS0CS 1INC

20501 VENTURA BLVD - STE 270
WOODLAND HILLS, CA 91364
CONTRACT NUMBER:

JEFFREY B SHELLAN

TITLE:
OPTTICAL COATING DESTGNS FOR ANNULAR RESONATORS
TOPIC# 1 OFF ICE:

THE DESTGN AND FABRICATION OF HIGH REFLECTIVITY MULTILAYER DIELECTRIC
COATINGS FOR VERY HIGH POWER ANNULAR OPTICS, SUCH AS FOR THE ALPHA
RESONATOR, PRESENTS SPECTAL CHALLENGES. THE COATINGS MUST HAVE A HIGH
DAMAGE THRESHOLD, HAVE HTGH REFLECTIVITY AND LOW SCATTER, BE
ENVIRONMENTALLY STABLE AND DURABLE, AND PROVIDE THE NECESSARY
POLARTZATTION PHASE CONTROL. THE DESTGN OF NOVEL ANNULAR COATINGS THAT
IS BEING UNDERTAKEN IS INTENDED FOR USE ON LASERS WITH OUTPUT POWERS
OF AT LEAST FOUR TIMES ALPHA t1. BECAUSE OF THE HUGH LASER OUTPUT
POWERS ASSUMED, ADVANCED COATING MATERTALS AND DEPOSITION PROCESSES
ARE BETNG CONSTDERED IN THE DESTGN. FOR EXAMPLE, TF DIELECTRIC
ABSORPTION LEVELS CAN BE REDUCED BY FACTORS OF 5 TO 10 USING ADVANCED
COATING TECHNTQUES SUCH AS REACTIVE SPUTTERING, THEN THE ADVANTAGES OF
DESTGNS CONTAINING 25-35 LAYERS CAN BE REALIZED. THE HIGH
REFLECTIVITIES OF THESE DESTGNS WOULD THEN RELAX THE COOLING
REQUTIREMENTS, REDUCE BEAM JITTER CAUSED BY COOLANT FLOW, AND LESSEN
THE ADAPTIVE OPTICS REQUTREMENTS.

“ \'4

SCIENCE RESEARCH LAB TINC

15 WARD ST

SOMERVILLE, MA 02143

CONTRACT NUMBER:

ROBERT E KULINKOWSTETIN

TUTLE:

EXPANDING FLOW PLASMA SOURCE FOR HTGH BRTIGHTNESS NEGAT
DEUTERON BEAMS

TOPIC# 1 OFFICE:
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THE TRANSPORT OF AN INTENSE BEAM OF PARTICLES FROM A SOURCE TO A LAl
DISTANT TARGET REQUTRES A HIGH QUALITY BEAM WITH A BRIGHTNESS GREATER _—
y THAN CURRENTLY AVATLABLE. A HIGH DENSITY NEGATIVE TON BEAM SOURCE FOR , g !
k PRODUCTING HIGH BRIGHTNESS NEUTRAI, PARTICLE BEAMS [S BEING INVESTUGATED 5: w
[ THAT UTILIZES A HIGH DENSITY PLASMA DISCHARGE FOR PRODUCING HIGH AN
b BRIGHTNESS NEGATIVE DEUTERON BEAMS. A SIGNIFICANT TMPROVEMENT IN BEAM r 0
BRIGHTNESS COULD BE ACHTIEVED TF THE T[ONS WERE TO BE PRODUCED AT A MUCH St
HIGHER PLASMA DENSTTY THAN CURRENTLY BEING INVESTIGATED. A NEGATIVE [
TON SOURCE 1S BEING EXAMTNED WHICH SEEKS TO ACHIEVE A HIGH BRIGHTNESS e
DEUTERTUM TON BEAM BY EXPLOITING THE ADVANTAGES INHERENT IN HIGH Rhtiad
DENSTITY TON PRODUCTION. A HIGH DENSTITY, LOW TEMPERATURE PLASMA TS Rt
GENERATED TN A PLASMA SOURCE AND EXPANDS AWAY FROM THE EXIUT APERTURE . ._-,-,-j‘.
TOWARD THE EXTRACTION PLANE. BRIGHTNESS IS "D AS THE PLASMA OPnrs,
EXPANDS, HENCE THE PERPENDICULAR TON TEMPERAT’ ‘FASES AS THE °
PLASMA EXPANDS TOWARD THE EXTRACTTION PLANE. ITTON PLANE IS RO
LOCATED WHERE THE PLASMA DENSITY HAS DROPPED ‘CIENTLY LOW Ry
VALUE FOR OPTIMUM EXTRACTION CONDITIONS. ™~ JRCE RO AN
CONFIGURATION OFFERS THE UNIQUE CAPABILT" NG THE SOURCE -~ 3
PERFORAMNCE FOR HIGH BRIGHTNESS WHILE 3¢ NECESSARY ;';-;:‘,2
CONDITTON AT THE EXTRACTION PLANE. TH? :E HAS THE °
POTENTTAL TO INCREASE NEGATIVE TON REA Y A FACTOR GREATER SR
THAN 10. RN
NN
R
SCIENTIFIC COMPUTING ASSOCS [NC ;;32;.\-’:;
246 CHURCH ST - STE 307 LEgYAt
NEW HAVEN, CT 06510 e
CGNTRACT NUMBER: e
DENNTS J PHILBIN ”?".'.‘:;
TITLE: NG
MAPP ING COMFUTATUONATL, PROBLEMS ONTO PARALLETL ARCHITECT ::2'_:,,.\
TOPIC# 10 OFF [CE: - .
'-:\-I" J
THE EFFTCIENT PARALLET, TMPLEMENTATION OF METHODS IN SCIENTTFIC \;;%_ti
COMPUTATTON REQUTRES CAREFU!, DECTISIONS ON THE PARALLEL ARCHITECTURES N t}.\
TO BE BUILT AND THE ALGORITHMS TO BE IMPLEMENTED ON THE CHOSEN SN
ARCHITECTURE. A METHODOLOGY EXISTS THAT WTLI, PERMIT BUTLDTNG OF A SN
SOFTWARE SYSTEM TO STREAMITNE THUS DECISION MAKTN3 PROCESS. SUCH -2
SOFTWARE 7S BEING DEVELOPED THAT WOULD BE CAPABLE OF EFFTCTENTLY Nl

- -
EVALUATING THE POSSIBLE PATRINGS OF PARALLEI, ALGORTTHMS AND By a0

-t
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ARCHITECTURES THEREBY SPEEDING THE DESIGN PROCESS. THE METHODOLOGY
BEING EMPLOYED 1S AN EXTENSTON OF ONE FOR THE DESIGN OF SYSTOLIC
ARRAYS TO BE IMPLEMENTED IN VERY LARGE SCALE INTEGRATED CIRCUIT
TECHNOLOGY. IT TAKES, AS 1INPUT, COUPLED SYSTEMS OF RECURRENCE
EQUATIONS AND DELIVERS, AS OUTPUT, THE DESCRIPTION OF THE MOST

EFFICTENT PARALLEL, TMPT,EMENTATION TO THE EVALUATION OF THESE A
EQUATTONS. THE PROBLEM OF MAPPING ALGORTITHMS TO ARCHITECTURES IS a{:.'::
BETNG MADE COMPUTATTONALLY TRACTABLE BY TAKING ADVANTAGE OF THE ) "'.:!:c
INHERENT REGULARITY IN THE COMPUTATIONAL PROBLEMS AND THE PROCESSOR “'
INTERCONNECTION STRUCTURE OF THE COMMERCIALLY AVATLABLE ARCHITECTURES. R
t THIS SOFTWARE PACKAGE WOULD ASSIST IN THE DEVELOPMENT OF SOFTWARE FOR “u::u::«
MULTTPROCESSOR ARCHTITECTURES AND WOULD PROVIDE PERFORMANCE ESTIMATES Hathel
OF ALGORITHM TMPLEMENTATTIONS ON A VARTETY OF PARALLET, ARCHITECTURES. :?&5:
| PR
; SCTENTIFIC RESEARCH ASSOCS TINC 1
PO BOX 1058 - 50 NYE RD :""-'2
j GLASTONBURY, CT 06033 s
N CONTRACT NUMBER: ~;:2-r
y HAROLD L GRUBIN ‘-;
TITLE: AN,
SEMTCONDUCTING DTAMOND ELECTRONTIC DEVICES -
) TOPTC# 14 OFF [CE: o
r Pl
. ¢
F e
RECENT TECHNOLOGY ADVANCES HAVE DEMONSTRATED THE POSSIBILITY OF \"QE?
FABRICATING SATISFACTORY ELECTRONIC DTAMOND FTLMS IN REASONABLE PN A
QUANTTITIES. AS A CONSEQUENCE OF THIS, OLDER DESIGNS ARE BEING ®
REWORKED AND NEW DEVICE STRUCTURES DEVELOPED THAT TAKE ADVANTAGE OF PRatne
' THE SEMICONDUCTING DIAMOND. HOWEVER, IT HAS BEEN THE EXPERIENCE OF YN
THE SEMTCONDUCTING COMMUNTTY THAT DESIGN FEATURES SUITABLE FOR ONE & el
SEMICONDUCTOR SYSTEM DO NOT DTRECTLY CARRY-OVER TO ANOTHER. NEW H‘*,_’ L
APPROACHES ARE REQUTRED TO TATLOR SPECIFIC DEVICE STRUCTURES TO THE AN,
! PROPERTIES OF DIAMOND AND THE PRESENT STATE OF DTAMOND TECHNOLOGY. o
NUMERTCAL SIMULATTIONS OF DTAMOND DEVICES ARE BEING PERFORMED THROUGH AN
. IMPLEMENTATTION OF A DRIFT AND DTFFUSTON EQUATION ALGORITHM. TWO :«i:?-
r STRUCTURES ARE BEING CONSIDERED, THE DTUAMOND PERMEABLE BASE TRANSTSTOR -:':{..f.:
! AND A DTAMOND FTELD EFFECT TRANSISTOR. THE PERMEABLE BASE TRANSISTOR NI
) 1S P-TYPE, AND THE DIAMOND FIELD EFFECT TRANSISTOR 1S BEING EXAMINED s
) FOR THE EFFECTS OF CONTACTS PROPERTIES ON THE CURRENT VOLTAGE
CHARACTERISTICS. ADDUTTONATLLY, TRANSTENT NONEQUIULTBRTUM f;ﬁ’
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CHARACTERISTICS OF DIAMOND ARE BEING OBTAINED. ,:‘:::::‘
ittt
SCIENTIFIC SYSTEMS INC AT At
ONE ALEWIFE PLACE o
CAMBRIDGE, MA 02140 Lt o
CONTRACT NUMBER: 1‘,’\\.}/5
DONALD E GUSTAFSON RN
TITLE: Wil i
DISTRIBUTED ALGORITHMS FOR PROBABILISTIC SOLUTTONS OF -
VISTON PROBLEMS e
TOPIC# 3 OFF ICE: .l\.“,.:.:,
"‘.g ...6.
i
TMAGE PROCESSTNG SYSTEMS SHOULD BE ABLE TO SOLVE TMPORTANT [MAGE AN
UNDERSTANDTING PROBLEMS SUCH AS DETERMINTING STRUCTURE FROM MOTION AND .
EFFECTIVE USE OF APRTORT INFORMATION ON OBJECTS TO BE DETECTED OR AN
RECOGNTZED. CURRENT ALGORITHMS TEND TO BE AD HOC, CONSTSTING OF A sy
CASCADE OF PROCESSORS WHICH MAY WORK AT CROSS PURPOSES. FOR EXAMPLE, 1R
A 2D FILTER IS OFTEN USED TO REDUCE NOTSE WITH HIGH SPATTAL FREQUENCY e
CONTENT. THTIS TENDS TO BLUR EDGES WHICH MUST BE DETECTED LATER. A M AR
MORE SUTTABLE APPROACH WOULD BE TO COMBINE EDGE DETECTTON AND NOTISE K2
REDUCTTON TN A STNGLE STEP. A PROBABALISTIC FRAMEWORK [S BEING S
INVESTIGATED IN WHTCH THE TMAGE 1S MODELED AS A RANDOM FIELD TO BE e
ESTIMATED TN REAL TIME FROM NOTSY AMBIGUOUS MEASUREMENTS FROM MULTIPLE E’i )
SENSORS. A BAYESTAN VIEWPOINT TS BEING USED IN WHTICH THE PRIOR ‘.ﬁm
KNOWLEDGE TS EXPRESSED AS A PROBABILITY DISTRIBUTION. USTING A Moty
PROBABILISTTC DESCRIPTION OF THE OBSERVATION NOTSE, THE POSTERTOR °
DISTRIBUTION OF THE RANDOM FIELD IS BEING COMPUTED. SIGNIFICANTLY, BRGNS,
THESE ASSUMPTTONS ARE EXPECTED TO LEAD TO COOPERATIVE DISTRIBUTED R
ALGORITHMS WHICH MAY BE IMPLEMENTED ON PARALLEL PROCESSORS. BOTH j‘.\,\%
PTECEWISE CONTTINUOUS SURFACES AND THE BOUNDARIES BETWEEN SMOOTH Rty
PATCHES (TARGETS, CLOUDS, OBJECTS) ARE BEING MODELED. THE PARAMETERS -:ﬁf.‘}';}
THAT APPEAR N THE RECONSTRUCTTON ALGORITHMS ARE ANTICIPATED TO HAVE A °
PRECTSE STATISTICAL INTERPRETATION WHICH MAY BE VALIDATED ON PHYSTCAL NGy
GROUNDS. e
T
gty
SPACE COMPUTER CORP BRssss
2800 OLYMPIC BLVD - STE 104 e
SANTA MONTICA, CA 90404 N
CONTRACT NUMBER: RN
WILLTAM B KENDALL R
TITLE: RGN
PASSTVE RANGING WITH ELECTRO-OPTICAL SENSORS T
TOP IC# 3 OFF ICE: T
at Tﬁf’l
S
PN
0'::’:"0
'\'"w..-
' RN
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THE PURPOSE OF THIS PROJECT 1S TO DEVELOP AND DEMONSTRATED AN
TINNOVATTIVE NEW APPROACH TO ONE OF THE MOST FUNDAMENTAL AND TMPORTANT
PROBLEMS IN STRATEGIC DEFENSE VIA., PASSIVE RANGING WITH MULTIPLE
ELECTRO-OPTTICAL SENSORS. THE PHASE T EFFORT 1S FOR THE DEMONSTRATION
AND EVALUATION OF THE BASTC ALGORITHMS VIA COMPUTER SIMULATION, PLUS
PRELTMTINARY DESTGN OF A PROCESSOR ARCHITECTURE. THE PHASE EFFORT
WILL INCLUDE DESIGN AND FABRTCATION OF A BRASSBOARD PROCESSOR USING
LOW-COST COMMERCTAL COMPONENTS, AND DEMONSTRATION OF PERFORMANCE WITH
STMULATED AND/OR ACTUAL SENSOR INPUTS. THE NEW APPROACH CAN BE
APPLIED TO A LARGE NUMBER OF STRATEGIC DEFENSE SENSING SYSTEMS,
INCLUDING BSTS, SSTS, KEW, LWIR PROBE, AOA, ETC. AS WELL AS TO

BATTLE MANAGEMENT/C CUBED SYSTEMS. 1IT SHOULD ALSO BE APPLICABLE TO
VARIOUS MILITARY RECONNATISSANCE, SURVEILLANCE AND INTELLIGENCE
SYSTEMS TNCLUDING THOSE FOR CRUTSE MISSTLE DETERECTTION.

SPACE COMPUTER CORP

2800 OLYMPTIC BLVD - STE 104
SANTA MONTCA, CA 90404
CONTRACT NUMBER:

WILLTAM B KENDALL

TITLE:
OBJECT DISCRIMINATION VIA BULK TEMPERATURE/VELOCITY FI
TOPIC# 3 OFFICE:

AMONG THE WAYS PASSIVE ELECTRO-OPTICAL SENSORS MIGHT DISCRIMINATE
BETWEEN REENTRY VEHICLES AND THE OBJECTS WHICH ACCOMPANY THEM ARE THE
MEASUREMENT OF OBJECT TEMPERATURE USTING THE RELATIVE BRTGHTNESS OF
EACH OBJECT TN DIFFERENT SPECTRAL BANDS, AND THE MEASUREMENT OF
BRIGHTNESS AND TEMPERATURE CHANGES OF EACH OBJECT AS A FUNCTION OF
TIME. AN TMPORTANT PROBLEM TO BE SOLVED 1S HOW TO IMPLEMENT THESE
MEASUREMENTS TN A COMPUTATIONALLY EFFTICUTENT WAY SO THAT THEY CAN BE
MADE ON VERY LARGE NUMBERS OF OBJECTS WITH PRACTICAL AMOUNTC OF
HARDWARE. TO THIS END, A NEW APPROACH 1S BEING DEVELOPED THAT USES
BULK PROCESSING OF (POSSTBLY) MULTI-SPECTRAL TMAGES TO PROVIDE HIGH
PERFORMANCE WITH RELATIVELY STMPLE HARDWARE. BASTC ALGORITHMS ARE
BETING DEMONSTRATED AND EVALUATED VIA COMPUTER STMULATTON, AND
PRELTMINARY DESIGN OF A PROCESSOR ARCHITECTURE 1S UNDERWAY. DESIGN
AND FABRTICATION OF A BRASSBOARD PROCESSOR USING LOW-COST COMMERCTAL
COMPONENTS WOULD BE UNDERTAKEN IN A LATER PHASE. IN ADDITION TO ITS
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UTLITY IN A LARGE NUMBER OF STRATEGIC DEFENSE SYSTEMS, THIS NEW
APPROACH COULD ALSO BE APPLIED TO VARTOUS MILITARY RECONNAISSANCE,
SURVETLLANCE AND INTELLIGENCE SYSTEMS, INCLUDING THOSE FOR
CRUISE-MISSILE DETECTION, AS WELL AS TO COMMERTCAL ROBOTICS SYSTEMS.

SPACE POWER TINC
1977 CONCOURSE DR
SAN JOSE, CA 95131
CONTRACT NUMBER:

E J BRITT

TITLE:

IMPROVED FLIGHT-TYPE ARCJET POWER CONDTITIONER
TOPIC# 6 OFF ICE:

ALTHOUGH SEVERAL RESEARCH EFFORTS ARE CONCENTRATING ON DEVELOPMENT OF
ARCJET THRUSTERS FOR ELECTRTIC PROPULSTON APPLICATIONS, RELATIVELY
LITTLE WORK IS ADDRESSING THE POWER SUPPLY ELECTRONICS REQUIRED TO
OPERATE THESE THRUSTERS. EXPERIMENTS ON ARCJETS TYPTCALLY HAVE USED
LARGE LABORATORY POWER SUPPLIES, WHTCH ARE INAPPROPRTATE FOR ANY SPACE
SYSTEM DESIGN. THE TYPE OF POWER CONDITUIONTING UNIT NEEDED FOR ARCJET
OPERATION MUST BE CAPABLE OF CONTROLLING THE CURRENT INTO THE UNSTABLE
CURRENT-~-VOLTAGE CHARACTERISTIC OF AN ARC, WHICH HAS NEGATIVE
RESTISTANCE. AN TMPROVED FLIGHT-TYPE ARCJET POWER CONDITIONER, WHICH
IS BASED ON A MULTI-PHASE BUCK REGULATOR CONCEPT, 1S BEING DESIGNED
FOR CONTROL OF 30 KWE ARCJET THRUSTERS. HIGH FREQUENCY SWITCHING OF
THE CURRENTS THROUGH A GROUP OF PARALLEL INDUCTORS CONTROLS THE
CURRENT 1INTO THE ARCJET TLOAD. THE DESTGN TNCORPORATES SEVERAL
TNNOVATTONS FOR HIGH EFFICTENCY AND COMPACT, LIGHTWETIGHT PACKAGING. A
REDUCED POWER BREADBOARD UNTIT IS BEING BUTILT AND TESTED USING ARCJETS
UNDER DEVELOPMENT. A FLIGHT-TYPE DESIGN, WHICH TINCORPORATES THE
ADVANCED FEATURES OF THE BREADBOARD UNTIT, TS ALSO BEING PREPARED. IF
THE BREADBOARD SUCCESSFULLY DEMONSTRATES OPERATION BY REDUCED POWER
AND VERIFIES THE POTENTIAL FOR SCALE-UP TO FULL POWEK OPERATION, THE
FLIGHT DESIGN WOULD BE CONSTRUCTED AND OPERATED DURTING A LATER PHASE.

SPACE POWER TNC
1977 CONCOURSE DR
SAN JOSE, CA 95131
CONTRACT NUMBER:
JOHN L LAWLESS

TITLE:
SHORT WAVELENGTH HTIGH POWER SPACE-BASED LASER
TOPIC# 1 OFF ICE:

764
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THE FEASIBILITY TS BEING INVESTIGATED OF A NEW CLASS OF LASERS TO QAR
ADDRESS THE NEED FOR HIGH POWER, SHORT WAVELENGTH, EFFICIENT

SPACE-BASED TLOW MASS LASERS. SIMULATION AND EXPERIMENTS ARE BEING '{ﬁi‘i‘i

PERFORMED TO DETERMINE THE FEASIBILITY OF PUMPING THE PROPOSED LASER ;:',...'-g'o:

AND ACHIEVING A THRESHOLD LASER INVERSION AND TO PROVE THE EXISTENCE e,

AND STUDY THE PROPERTIES OF THE THEORETICALLY PREDICTED MOLECULAR e

ENERGY LEVELS BY OBSERVING THETR SPECTRA IN A LABORATORY. A s
b PRELIMTINARY DETERMINATION IS BEING MADE OF THE FEASIBILITY OF AN °

EXTONTMER LASER FROM THEORETICAL MODELS OF REACTION KINETICS, PUMPING e

KINETICS, AND ABSORPTION. TIF SUCCESSFUL, THTS NEW CLASS OF LASERS ety

WILL MAKE SATELLITES NEEDED FOR STRATEGIC MTSSILE DEFENSE MUCH LIGHTER e

AND HENCE LESS EXPENSTVE. SMALLER VERSTONS OF THESE LASERS ALSO HAVE fehte

POTENT [AL COMMERCTAL APPLICATIONS IN LASER CUTTING, WELDING, AND i

MATERTALS PROCESSTNG. e

e

SPACE POWER TNC | N

1977 CONCOURSE DR :-ﬁ::g:';.::“;

SAN JOSE, CA 95131 R

CONTRACT NUMBER: .
H S RHEE =

TITLE: )

HIGH SURVIVABILITY LOW POWER LOW COST SPACE POWER SUPP ' .,':2

TOPICH# 4 OFF ICE: ‘” %ﬁ
IR i..

iy

THE NEED EXTISTS FOR A HIGHLY SURVIVABLE, LOW COST, SPACE NUCLEAR .

ELECTRIC POWER SUPPLY THAT WILL BE CAPABLE OF DELIVERING 6 KWE OF ey

STEADY POWER FOR LONG PERIODS OF TIME WITH HIGH RELTABTILITY. ANY - i

CANDYDATE SPACE POWER SUPPLY SYSTEM MUST SURVIVE SEVERE ENVTRONMENTAL R

CONDITIONS, INCLUDING NATURAL RADTIATION IN ORBIT, MICROMETEORITES, AND :::l‘:l,'. p

DEBRTS AS WELL AS HOSTILE THREATS SUCH AS GROUND AND SPACE-BASED AL

LASERS, KINETIC KILL SYSTEMS AND NUCLEAR WEAPONS. THE PRTMARY

SOLUTION TO POWER SYSTEM SURVIVABILITY ARE SMALL STZE AND RADTATION

r AND TEMPERATURE RESISTANT CONSTRUCTION. TO ADDRESS THIS ISSUE THE
FEASTBILITY 1S BEING EXAMINED OF PROVIDING A VERY HUIGH SURVIVABILITY
SPACE POWER UNTT TN THE RANGE OF 1 TO 10 KWE. THE UNTIT WOULD CONSIST

- OF A SHIELDED, SMALL NUCLEAR REACTOR AND STATIC THERMIONTIC POWER
CONVERSTION SYSTEM. THE POWER SYSTEM WOULD HAVE NO LLOVING PARTS DURING
OPERATION (STATIC) AND WOULD WETGH LESS THAN 500 KGM FOR A 7 YEAR LTFE
SYSTEM. THE CONCEPT 1S EXPECTED TO HAVE AMPLE CONTROL AND SAFETY FOR

.ql G ~ e I O T R e R St ! P IR A N ] P I B R N e e N T R e Y IR IR I T N I AT LR Y P e ™ .
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SAFE GROUND HANDLING, LAUNCH, ABORT, STARTUP, OPERATION, AND SHUTDOWN.
THE METHOD AND MATERTALS OF HEAT TRANSPORT BETING DEMONSTRATED COULD
HAVE APPLICATIONS FROM COOLTNG HYPERSONIC LEADING EDGES 1IN
TRANSATMOSPHERIC FLIGHT™ TO VERY HIGH TEMPERATURE, HIGH POWER, COMPACT,
SPACE-BORNE KLYSTRONS AND OTHER HIGH TEMPERATURE COMPONENTS AT
TEMPERATURES FROM 1800K TO 2100K.

SPACE POWER INC

1977 CONCOURSE DR

SAN JOSE, CA 95131

CONTRACT NUMBER:

H S RHEE

TITLE:

CONTAINING A 5000K PLASMA AT 40 TO 100 ATMOSPHERIC PRE
TOPIC# 4 OFF ICE:

A CLOSED CYCLE GIGAWATT ELECTRIC SPACE POWER SYSTEM THAT UTILIZES A
VERY HIGH TEMPERATURE 5000K PLASMA REACTOR AND A MAGNETO HYDRODYNAMIC
POWER CONVERSTON SYSTEM THAT CAN REJECT HEAT AT TEMPERATURES JUST
BELOW 2000K COULD PROVIDE GIGAWATT POWER LEVELS, IN THE ORDER OF 10
KWE/KG, FOR SEVERAL KILO SECONDS. A KEY FEASIBILITY ISSUE 1S THE NEED
TO CONTAIN THE 5000K (SUN LIKE) PLASMA AT 40 TO 100 ATMOSPHERES
PRESSURE IN A REFLECTOR MODERATED, VAPOR FILLED CAVITY CORE REACTOR.
TO ADDRESS TH1S NEED, THE FEASIBILITY TS BETNG DEMONSTRATED OF
PRESERVING THE INTEGRITY OF THE STRUCTURAL TNNER WALL THAT FACES THE
HOT PLASMA. THE APPROACH BEING USED IS TO PROTECT THE REFRACTORY
METAL TNNER WALL BY AN ABLATING FTLM OF LIQUID LITHTUM THAT EVAPORATES
INTO THE CAVITY TO BECOME THE WORKING FLUTID OF THE CYCLE.

SPACE POWER 1INC
1977 CONCOURSE DR
SAN JOSE, CA 95131
CONTRACT NUMBER:
DR JOHN L LAWLESS

TITLE:
REDUCTION OF ARCJET CATHODE DEGRADATION
TOPIC# 6 OFFICE:
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OPERATTONAL EXPERTENCE WITH LABORATORY ARCJETS HAS SHOWN THAT d&&ﬁf
DEGRADATION JF THE CATHODE TIP IS A MAJOR LIFETIME LIMITING PROCESS. -
HIGH CURRENT DENSITIES AT THE TIP OF THE CATHODE IN A CONSTRICTED ARC G
THRUSTER LEAD TO EXTREME HEATING, EROSTON AND EVEN POSSTBLE LOCAL o
MELTING. AT THE BEGINNING OF OPERATION, THE CATHODE TIP IS USUALLY ;*@tﬁ
SHAPED AS A POINTED ROD; BUT AFTER SOME OPERATING HOURS THE SHARP TIP R
WILL BE ROUNDED, OR [N SOME CASES ERODED INTO A CONCAVE SHAPE. s
L MODIFYING THE TIP OF AN ARCJET CATHODE BY USTNG SOME NEW MATERTAL IS *
EXPECTED TO MAKE THE CATHODE MORE STABLE UNDER OPERATION AND EXTEND R
THE LIFETIME FOR ARCJET OPERATION. TO ADDRESS THIS PROBLEM, A CATHODE -$w¢
TIP COMPOSED OF AN ADVANCED REFRACTORY COMPOUND IS BEING USED. BOTH e
ANALYTICAL AND EXPERTMENTAL METHODS ARE BEING EMPLOYED TO SELECT 'ﬁhqg
PROMISING MATERTALS FOR THE CATHODE TTIP. PROMISING CANDIDATES ARE NGy
BEING SCREENED BY OPERATING A TEST SAMPLE OF THE MATERTAL AS A CATHODE A
IN A TEST ARC, AND A DEMONSTRATTON TEST USING THE ADVANCED CATHODE TN 2
AN ARJECT 1S BETNG PLANNED. ke
.“.I'u.' t
o
SPACE TECH CORP ﬁﬁhﬁb
2324 MANCHESTER CT AR
FORT COLLINS, CO 80526 . o
CONTRACT NUMBER: A
MTICHAEL ANDREWS iR,
TITLE: ey
META COMPILER FOR VERY HIGH LEVEL LANGUAGE IN BATTLE e
MANAGEMENT RO
TOPIC# 10 OFFICE: 2,
R
ANY VERY HIGH LEVEL LANGUAGE (VHLL) FOR STRATEGIC DEFENSE REQUIRES A u'.j
COMPTILER. NEW META COMPILERS USTNG ADVANCED ARTIFICIAL INTELL(GENCE Mt
METHODS ARE BEING STUDIED SO THAT EVENTUAL VHLL APPLICATION SOFTWARE ST,
CAN BE EFFECTIVELY PORTED TO THE SEVERAL GROUND-BASED/SATELLITE-BASED ®
MACHINES. TO DO SO REQUIRES A META COMPTLER THAT CAN COMPTLE CODE TO ?Txg%
DIVERSE ARCHITECTURES. RESEARCH WITH META COMP [LERS DEMONSTRATES THAT ying
SUCH AN APPROACH IS FLEXIBLE ENOUGH FOR THE DEVELOPMENT AND TESTING OF KR
EXTREMELY LARGE SOFTWARE SYSTEMS FOR STRATEGIC DEFENSE MISSTONS. S
i ENHANCEMENTS ARE BEING DETERMINED TO META COMPILER THEORY IN il
SUPPORTING VHLLS. SUCH DEVELOPMENTS WOULD ADD IMPETUS TO MANY °
POTENTTAL VHLL, APPLICATIONS [N SOFTWARE. TF THE INITIAL EFFORT ADDS SIS
PROOF-OF-CONCEPT MOMENTUM TO THESE PROM(SING IDEAS, THERE 1S A BROAD Sanae
N
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COMMERCTAL, MARKET TN BOTH LARGE SCALE SOFTWARE SYSTEMS AND HARDWARE

':‘tl'f
SYSTEMS.

J‘n!.'u'l‘»

SPARTA 1TINC

23041 AVENIDA de la CARLOTA
LAGUNA HILLS, CA 92653
CONTRACT NUMBER:

GEORGE A LESIEUTRE

TITLE:
HIGH DAMPING GRAPHITE FIBER
TOPIC# 13 OFF ICE:

AN ORDER OF MAGNTITUDE TINCREASE IN PASSIVE STRUCTURAIL DAMPING [S NEEDED
TO GUARANTEE THE OPERATTONAL ROBUSTNESS OF RETARGETING STRATEGIC
DEFENSE SPACECRAFT. FOR CONTINUOUSLY-JOINED PRECISTON STRUCTURES
OPERATING IN THE VACUUM OF SPACE, MATERTAL DAMPING WILL BE THE
DOMINANT SOURCE OF STRUCTURAL DAMPING. ALTHOUGH HIGH DAMPING
NON-STRUCTURAL MATERTALS EXIST, THETR USE RESULTS IN UNDESTRABLE
WETGHT INCREASES. GRAPHITE-REINFORCED COMPOSITE MATERIALS ARE IDEAL
FOR USE IN THESE STRUCTURES BECAUSE OF THETR TATLORABLE ULTRAHTGH
SPECIFIC STIFFNESS AND THERMAL DIMENSTONAIL STABILITY. THE HTIGH
RELATIVE MODULUS OF GRAPHITE CAUSES MOST OF THE COMPOSITE STRATIN
ENERGY TO BE FOUND IN THE GRAPHITE. BECAUSE CONSTITUENT CONTRIBUTTONS
TO COMPOSTITE DAMPING ARE WEIUGHTED BY THETR CONTRIBUTTON TO STRATIN
ENERGY, THIS LEVERAGE INDTCATES THAT EFFORTS TO INCREASE COMPOSITE
MATERTAL DAMPING SHOULD FOCUS ON THE GRAPHITE FIBERS IS BETING
ESTABLISHED. THE FEASIBILITY OF DEVELOPING HIGH DAMPING GRAPHITE
FIBERS. FIBER DAMPING TEST TECHNIQUES ARE BEING DEVELOPED AND
EXTISTING GRAPHITE FIBERS CHARACTERTZED. KNOWN FIBER CHARACTERISTICS
ARE BEING CORRELATED WITH DAMPING RESULTS. MODELS THAT RELATE THE
CONTROLLABLE ASPECTS OF GRAPHITE MICROSTRUCTURE AND COMPOSTITION TO I[TS
BULK DESIGN PROPERTIES ARE BEING DEVELOPED. THESE MODELS ARE BEING
USED TO ASSESS THE FEASIBILITY OF DEVELOPTING HIGH DAMPING GRAPHITE
RETNFORCEMENT.

SPARTA 1TINC

1055 WALL ST - STE 208
LA JOLLA, CA 92037
CONTRACT NUMBER:
MORENO WHTITE

TITLE:

GROUND BASED ELECTROMAGNETIC LAUNCHED PROJECTILE FOR M
INTERCEPTS

TOPIC# 2 OFFICE:

'7‘1'!;.,

F‘J‘:f;u' R A
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FEASIBILITY OF USING A GROUND-BASED, ELECTROMAGNETIC (EM) LAUNCHED e
PROJECTILE FOR EXO MIDCOURSE TNTERCEPT IS BETING INVESTIGATED. BASED e
ON ERIS TYPE ENGAGEMENT SCENARTOS, THTS PROGRAM IS DEFTINTING IO
SYSTEM-RELATED CRITTCAL [SSUES AS WELL AS MATERTAL/MECHAN ICAL E A
TECHNOLOGIES ISSUES. THE FOCUS OF THE INVESTIGATION 1S THE EM i
' LAUNCHER PERFORMANCE REQUTREMENTS TNCLUDING POINTING ACCURACY, o
TRAJECTORY OPTIMTZATION, AND POWER REQUTIREMENTS AS WELL AS MATERIAL ety
| TSSUES ASSOCTATED WITH HYPERVELOCTTY PROJECTILES IN THE SENSTBLE °
ATMOSPHERE. OVERALL, SYSTEM EFFECTIVENESS 1S BEING EVALUATED AND A
TECHNOLOGY REQUTREMENTS DEFTINED TN ORDER TO COMPLETE THE FEASIBILITY .":.;::a}
DEMONSTRATION OF THE GROUND-BASED EM LAUNCHED MIDCOURSE TINTERCEPTOR. i
IF SUCCESSFUL, THIS RESEARCH WOULD PROVIDE A MULTISHOT INTERCEPTOR .:.'::.*.:.:
CAPABILITY WHICH COULD OFFER STGNIFICANT COST REDUCTION PER T
INTERCEPTOR. TMPROVED EFFECTIVENESS RESULTING FROM HTGH AVERAGE °
VELOCITIES AND AN TNHERENTLY ROBUST SYSTEM COULD RESULT. A A
GROUND-BASED EM LAUNCHED INTERCEPTOR COULD IMPROVE THE AFFORDABILITY Ty
AND EFFECTIVENESS OF THE STRATEGIC DEFENSE [N DEPTH DEFENSIVE SYSTEM. RN
SPARTA TNC e
1055 WALL ST - STE 208 it !
LA JOLLA, CA 92038 G
CONTRACT NUMBER: i t‘:'e{.
TRVING B OSOFSKY W
TITLE: !.':
GUN-LAUNCHED TARGET VEHICLES FOR STMULATING BALLISTIC
TRAJECTORTES FERER
. \}
TOPIC# 2 OFF ICE: ot
ORI
B
A NUMBER OF FLIGHT TEST PROGRAMS WILL BE REQUTRED TO DEMONSTRATE $:¢J_ o
TECHNTCAL FEASIBILITY FOR KEY COMPONENTS OF PROPOSED STRATEGIC DEFENSE i
SYSTEM ARCHITECTURES. A LOW COST APPROACH IS REQUTRED FOR TARGET ;v,},;:ﬂ,-
VEHICTLES OTHER THAN THOSE REQUIRING A FULL-SCALE STMULATION. A P
GUN-LAUNCHED MULTIPLE STAGE CHEMICAL ROCKET BOOSTER MIGHT BE USED TO Tt
ACCELERATE THE PAYLOAD TO REENTRY VELOC [TTES AFTER THE CANNON BOOSTS ]
THE "UPPER STAGES" OUT OF THE LOWER ATMOSPHERE. THIS WOULD RESULT TN o
A MUCH SMALTLER MISSILE. THE FEASIBILITY OF GUN LAUNCHING REENTRY R
VEHICLES TO TRAJECTORTES WHICH SIMULATE [CBM TRAJECTORIES [S BEING
INVESTIGATED. SFVERAL STANDARD 16.7 INCH BORE NAVAL GUNS, WHICH WERE R
MODIFTED UNDER THE HTGH ALTITUDE RESEARCH PROGRAM AND ARE STTLL IN ',:;.':'.%
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GOOD REPATR, ARE CAPABLE OF LAUNCHING A 2,000+ LB. PAYLOAD AT 4,000
FPS. [F THE PAYLOAD HAS A NUMBER OF POWERED STAGES, PRELIMINARY
CALCULATIONS SHOW THAT ICBM TRAJECTORIES CAN BE SIMULATED. MORE
DETATLED ANALYSES ARE REQUTRED TO DEFINE THE CAPABILITIES OF THE
CONCEPT. PRELIMINARY CALCULATIONS SHOW THAT TARGET VELOCITIES RANGING
TO 24,000 FPS AND TRAJECTORY APOGEES RANGING TO 300 NAUTICAL MILES ARE
ACHTEVABLE. TLAUNCH ACCELERATION 1S REDUCED TO TOLERABLE LEVELS BY THE
EXTREMELY LONG BARREL AND SLOW BURNTING PROPELLANT. SUCCESSFUL ROCKET
LAUNCHES WERE MADE WITH THESE GUNS AND ROCKET ASSTSTED AND GUTIDED
ARTILLERY PROJECTILES ARE NOW STATE OF THE ART.

SPTIRE CORP
PATRTIOTS PK
BEDFORD, MA 01730
CONTRACT NUMBER:
JAMES K HIRVONEN

TITLE:
SELF LUBRICATING CERAMICS BY TON ENHANCED DEPOSITION
TOPIC# 13 OFF ICE:

EFFECTIVE HIGH TEMPERATURE SOLID LUBRICANTS FOR CERAMIC SURFACES HAVE
BEEN RECENTLY DEMONSTRATED USTING TON BEAM MTXING OF Ni AND Ti FILMS ON
Si3N4 SURFACES. THE LUBRICITY OF THESE SURFACES 1S ATTRIBUTED TO THE
FORMATTION OF QUASI-LIQUID OXIDES AT ELEVATED TEMPERATURES. A PRTME
QUESTION REMAINS OF HOW ENDURABLE THESE SURFACE COATINGS WILL BE FOR
LONG TERM OPERATION. THE FEASIBILITY OF COMBINING TWO INDEPENDENTLY
DEMONSTRATED CONCEPTS TO PRODUCE NOVEL BUILT-IN SOLID LUBRICANTS FOR
CERAMIC SURFACES CAPABLE OF OPERATING AT HUIGH TEMPERATURES 1S
PROPOSED. THE METHOD 1S TO EMPLOY THE SIMULTANEOUS DEPOSITION OF Si
WITH CONCURRENT N+ TON BOMBARDMENT TO FORM Si3N4 ALONG WITH THE
CONTROLLED INCORPORATION OF ELEMENTS (Ni, Ti) SHOWN TO FORM EFFECTIVE
SOLTD LUBRICANTS (OXTDES) ON CERAMICS AT HUGH TEMPERATURES. THIS
BUILT-IN SOLID LUBRICANT COULD BE TINCORPORATED TO ARBITRARY DEPTHS AND
CONCENTRATTONS AND USED ON CONVENTTONAL Si3N4 BEARTING SURFACES WITHOUT
DELAMINATION PROBLEMS. A SELF GENERATING SOLID LUBRICANT FOR HIGH

TEMPERATURE CERAMIC SURFACES WOULD HAVE TMMEDTATE APPLICATION FOR
CERAMTC BEARINGS.

SPTRE CORP

PATRTOTS PK

BEDFORD, MA 01730

CONTRACT NUMBER:

ANTON C GREENWALD

TITLE:

HYDROGENATED AMORPHOUS SILICON ALT,0YS FOR REVERSIBLE H
SWITCH MATERTALS

TOPIC# 5 OFF1CE:
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HYDROGENATED AMORPHOUS SILICON (A-Si:H) TS A THIN FILM SEMTCONDUCTOR
MATERTAL WHICH TYPTCALLY EXHUIBITS A MILLIONFOLD REDUCTION IN
RESISTIVITY WHEN ILLUMINATED WITH 0.1 WATT/CM2 VISIBLE LIGHT. THIS
MATERTAL HAS BEEN RESEARCHED EXTENSIVELY FOR USE IN SOLAR CELLS AND
LOW VOLTAGE SWITCHING APPLTICATIONS (THIN FILM TRANSISTORS) BUT NO WORK
HAS BEEN PUBLTSHED ON HIGH VOLTAGE BEHAVIOR. A GEOMETRY HAS BEEN
DEVISED FOR EASTILY CONSTRUCTING A COMPOSITE SOLID WITH MANY LAYERS OF
A-Si:H WHTCH MAY HOLD OFF AN ELECTRIC FIELD OF 100 KV/CM AND WHICH MAY
EXHIBIT REVERSTBLE CONDUCTION WHEN TRRADTATED BY A LIGHT PULSE. THE
DIELECTRIC STRENGTH OF THIS MATERTAL 1S BEING DETERMINED AS A FUNCTTION
OF ALLOY (Si, C, Ge) COMPOSITION, DOPING AND FILM THICKNESS. THE RISE
TIME FOR OPTYCALLY TRIGGERED SWITCHES WITH A STNGLE LAYER OF MATERTAL
IS BEING MEASURED. AT A ULATER RESEARCH STAGE, THIS PROGRAM WOULD
MEASURE THE SURFACE FLASHOVER RESISTANCE OF THIS MATERTIAL 1IN VARYING
ENVIRONMENTS, STRUCTURAL CHANGES AS A FUNCTION OF CURRENT DENSITY AND
NUMBER OF CYCLES, AND DETERMINE THE FEASIBILITY OF SIMPLE MULTTLAYERED
STRUCTURES TO INCREASE THE OPERATING VOLTAGE. TIF SUCCESSFUL, THIS
RESEARCH WILL PRODUCE A SOLID STATE OPTICALLY TRIGGERED HTIGH VOLTAGE
SWITCH WITH LONG LTIFETIME AND HTIGH REPETITI{ON RATES.

SPTIRE CORP

PATRTIOTS PK

BEDFORD, MA 01730

CONTRACT NUMBER:

STANLEY M VERNON

TITLE:

DEPOSITION OR TnP ON Si SUBSTRATES FOR MONOLITHIC INTE
ADVANCED ELECTRONICS

TOPIC# 14 OFFICE:

A PROCESS 1S BEING DEVELOPED FOR THE HETEROEPITAXTAL GROWTH OF InP ON
STLICON SUBSTRATES BY METALORGANIC CHEMICAL VAPOR DEPOSITION. DUE TO
ITS ELECTRON SATURATED DRTIFT VELOCITY AND RADTATTION RESISTANCE, InP 1S
AN EXCELLENT MATERTAL FOR USE TN HIGH SPEED ELECTRON DEVICES AND SPACE
APPLICATIONS. SILICON IS AN OPTIMAL SUBSTRATE MATERTAL DUE TO THE
AVATLABTLITY OF HIGH PURITY, TLARGE AREA, LOW COST WAFERS. COMPARED TO
InP, Si HAS VERY HIGH STRENGTH-TO-WEIGHT RATIO AND THERMAL
CONDUCTIVITY. THE GROWTH PROCESS BETNG DEVELOPED WOULD PROVIDE HTGH
QUALTITY, SINGLE CRYSTAL InP ON Si THAT COULD LEAD TO THE ESTABLISHMENT
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OF AN InP-ON-Si DEVICE TECHNOLOGY. 1IN THE INITIAIL RESEARCH EFFORT,
THE FEASBILITY IS BETNG DEMONSTRATED OF DEPOSITING SINGLE-CRYSTAL
FILMS OF InP ONTO Si SUBSTRATES AND THE STRUCTURAI, PROPERTIES OF THESE
FTLMS CHARACTERIZED. OPTIMIZATION OF THE GROWTH PARAMETERS AND
DEMONSTRATION OF DEVICE-QUALITY MATERTAL WOULD BE SUBJECTS OF A LATER
RESEARCH EFFORT. THE DEVELOPMENT OF A GROWTH PROCESS FOR InP ON
STLICON WOULD PROVIDE A STRONG BASIS FOR THE DEVELOPMENT OF LARGE
SCALE INTEGRATION OF HIGH SPEED, RADTATION HARD TnP DEVICES ON HIGH
QUALITY, UOW COST, LARGE AREA SUBSTRATES. THE DEVELOPMENT OF DEVICE
QUALITY TnP ON STILICON COULD BE EFFECTIVELY UTILIZED IN TRANSISTORS,
PHOTODETECTORS, LASERS, MICROWAVE COMMUNTCATIONS DEVICES, AND THE

MONOWLITHIC TNTEGRATION OF InP OPTOELECTRONTIC DEVICES WITH SILICON
LOGIC CTIRCUITS.

SPTRE CORP
PATRIOTS PK
BEDFORD, MA 01730
CONTRACT NUMBER:
STEPHEN BUNKER

TITLE:
DTAMOND FTLMS BY TON BEAM DEPOSTTION
TOPIC# 14 OFFICE:

DTAMOND FILMS HAVE CONSIDERABLE TMPORTANCE FOR ADVANCED
HIGH-TEMPERATURE POWER ELECTRONICS AND SENSORS, HIGH FREQUENCY
OPERATTION AND EXTREME RADTATION HARDNESS. A NEW FABRICATION TECHNIQUE
FOR DEPOSITION OF DIAMOND FILM IS BEING INVESTIGATED WHICH HAS THE
POTENTIAL OF PROVIDING ORDERED CRYSTAL FORMATION. SUCH A STRUCTURE
COULD BE PRODUCED ON A SILTCON SUBSTRATE, THUS PERMITTING INTEGRATTON
OF STANDARD SILICON PROCESSING TECHNOLOGY WITH DIAMOND FILM DEVICES.
HIGH VOLTAGE ISOLATION 1S BEING FABRTCATED FOR AN EXISTING WAFER
MOUNT, AND A DECELERATING ELECTRODE LENS CONSTRUCTED FOR AN EXTSTING
TON BEAM SYSTEM TO CREATE THE LOW ENERGY BEAM AND TARGET ASSEMBLY.
EXTSTING WAFER ASSEMBLY AND AUXTILTARY GAS FLOW SYSTEM ARE BEING
INSTALLED. THE EFFECT OF STLICON SUBSTRATE SURFACE MORPHOLOGY ON
DIAMOND CRYSTAL GROWTH TS BEING TESTED. THE EFFECT ON DTAMOND FILM
GROWTH OF A CUBTC BORON NITRIDE COATING ON A SILICON SUBSTRATE TS
BETNG TESTED. THE RESULTING SURFACE AND CRYSTAL MORPHOLOGY 1S BEING
ANALYZED AND THE QUALITY OF THE FILMS GRADED. DTAMOND FT1ILMS RECENTLY
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HAVE ATTRACTED CONSIDERABLE INTEREST NOW THAT OTHER RESEARCH HAS
DEMONSTRATED THAT DOPED LAYERS CAN BE FABRICATED. THTUS SUGGESTS A
WIDE RANGE OF KEY SEMTCONDUCTOR APPLICATIONS DUE TO HTIGH ELECTRON
MOBTILITY, HIGH TEMPERATURE OPERATION, EXCELLENT THERMAL CONDUCTIVITY,
AND UNEQUALED RADTATTION HARDNESS OF DTAMOND FILMS.

SPIRE CORP
PATRIOTS PK
BEDFORD, MA 01730
CONTRACT NUMBER:
STEPHEN N BUNKER

TITLE:
TON BEAM DEPOSITTION OF SILICON-ON-INSULATOR
TOPIC# 14 OFF 1CE:

STLTCON-ON-INSULATOR SUBSTRATES HAVE GREAT TMPORTANCE FOR THE NEXT
GENERATTION OF SEMICONDUCTOR DEVICES. ALTHOUGH MANY COMPETING
TECHNOLOGIES HAVE BEEN INVESTIGATED, ALIL HAVE BEEN SHOWN TO BE COSTLY,
HAVE TECHNTICAL PROBTLEMS, OR REQUIRE MAJOR BREAKTHROUGHS IN HARDWARE
DESIGN FOR COMMERCTALIZATION. A METHCOD IS BEING INVESTIGATED THAT
USES THE SPECTAL PROPERTTES OF TON BEAM DEPOSITION TO GROW THIN STINGLE
CRYSTAL STILICON FILMS ON INSULATORS. THTS METHOD PERMITS A VARTIETY OF
INSULATOR THICKNESSES TO BE USED AND PERMITS RELATTVELY LOW
TEMPERATURE PROCESSING, ADMITTING THE POSSIBILITY OF THREE DIMENSTIONAL
DEVICE STRUCTURES. HTGH VOLTAGE TISOLATION IS BEING FABRICATED FOR AN
EXTISTING WAFER MOUNT AND A DECELERATING ELECTRODE LENS CONSTRUCTED FOR
AN EXISTING ION BEAM SYSTEM TO CREATE THE LOW ENERGY BEAM AND TARGET
ASSEMBLY. EPITAXTAL GROWTH CONDITIONS ARE BEING DEMONSTRATED ON A
BARE SITICON WAFER. RADTAL GROWTH PATTERN S BETNG DEMONSTRATED FROM
A CENTRAIL SEED WHEN THE WAFER IS ROTATED AND RADTALLY TRANSLATED.
CRYSTALLINITY OF THE RESULTANT THIN FULM AND CRYSTAL ORIENTATION IS
BEING VERTFIED AT REPRESENTATIVE SITES.

SPTRE CORP
PATRIOTS PK
BEDFORD, MA 01730
CONTRACT NUMBER:
BRTAN W MURRAY

TITLE:
METALLIC LIGHT ABSORBING DURABLE OPTICAL BAFFLE MATERI
TOPIC# 8 OFFICE:
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AN OPTICAL BAFFLE MATERTAL TS BEING DEVELOPED THAT TS METALLIC, LIGHT Lt
ABSORBTNG, RADTATTON-HARDENED AND DURABLE. INITIAL EXPERIMENTS HAVE e
DEMONSTRATED THAT A STRUCTURED BE SPUTTERED LAYER CAN BE DEPOSTTED ON h‘,ﬁ}f':‘@
PROPERLY PREPARED BE SUBSTRATES. THE STRUCTURE IS IN THE FORM OF R
LTIGHT ABSORBING SPTRES WITH HIGH ASPECT RATIOS. OPTIMTZATION OF THE m{nﬁgﬁ
PROCESS TS BEING PERFORMED ON 1~-INCH DTAMETER COUPONS WITH COMPLETE u:'.:;;" 3
CHARACTERTZATTION OF EACH PROCESS STEP. THE BAFFLE MATERTAL IS BEING Lutebt
CHARACTERIZED AND COMPARED TO AVATLABLE BAFFLE MATERIAL USTNG ,._'“_
BTDIRECTTONAL REFLECTANCE DISTRIBUTION FUNCTION MEASUREMENTS AND "'.i:m:l:.:-
STMULATIONS OF THE EFFECTS OF RAM OXYGEN AND MICROMETEORITE SHOWERS. }:-'.;;:; %
SCALING UP THE DEVELOPED PROCESS TO SYSTEM-STZED BAFFLE COMPONENTS otiy ,:{;;
WILL BE ADDRESSED AT A LATER EFFORT. THIS PROCESS DEVELOPMENT, IF q::i:::s,l;(
SUCCESS FUL, WILL ALLOW THE MANUFACTURE OF A NEW BAFFLE MATERTAL AN
WHICH, WHEN EMPLOYED, WILT EXTEND THE USEFUL LTFE AND TINCREASE THE ®
RELIABILITY OF SENSITIVE, SPACE-BASED, OPTTCAL SYSTEMS. ‘»“
() 0‘15
:::':‘n‘;‘n
SPTRE CORP ey
PATRIOTS PK Sain
BEDFORD, MA 01730 )
CONTRACT NUMBER: Ay
STEPHEN N BUNKER e
TITLE: :;:.:0:.’:::;
MULTTPLE TON IMPLANTATION OF BURTED LAYERS FOR STLICON ‘t}o:l:w,
TOPIC# 14 OFF ICE: Ot
®
.1‘.‘..‘?"
FABRICATING STLTCON-ON~INSULATOR (SOT) SUBSTRATE IS A SUBJECT OF KEEN :'.;::.::}.;::
INTEREST BECAUSE OF THE WIDE VARIETY OF MAJOR ELECTRICAL BENEFITS THAT iR
CAN BE OBTAINED FOR INTEGRATED CTRCUTTS. THE MOST PROMTSING ..;:..::,.;:,
TECHNOLOGY IS TON TMPLANTATTION OF BURTIED LAYERS BECAUSE OF PROCESS ]
CONTROLLABILITY, MTILD DEFECTS, AND LARGE AREA UNTFORMTTY. COMPLEX ®
DEVICE FABRICATION HAS BEEN SUCCESSFULLY DEMONSTRATED. THE e
IMPLANTATION TECHNTIQUE LENDS TITSELF TO A VARIETY OF NOVEL PROCESS vt
MODIF ICATTONS TO ENHANCE THE PERFORMANCE OF THE BASTC SOT MATERTAL. ;2-.'.’.';:*.::
METHODS ARE BEING TINVESTIGATED FOR CREATING MUCH HIGHER VOLTAGE .*‘.:.'!;c
TSOLATTON THAN NORMALLY AVATLABLE AND STGNIF ICANTLY DECREASED A

PARASITIC CAPACITANCE. A UNTQUE MULTTIPLE TON IMPLANT PROCESS 1S BEING
USED TO FABRICATE THE MATERTAL. THE STULICON-ON-INSULATOR SUBSTRATES
BEING FABRTCATED ARE ESPECTALLY USEFUL FOR MTXING VERY HTGH VOLTAGE
CIRCUIT ELEMENTS WITH CONTROIL. STRUCTURES. THIS 1S IMPORTANT FOR
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RADIATION-HARD POWER CONTROL DEVICES. THE DECREASED PARASTITC
CAPACTTANCE GEOMETRY TS TMPORTANT FOR TNCREASTING DEVICE SPEED,;
DECREASING GATE THRESHOLD SENSTITTVITY TO SUBSTRATE BTAS, AND
CORRECTING THE KINK FREQUENTLY OBSERVED TN THE CHARACTERISTIC DEVTICE
CURVES.

SRS TECHNOLOGTIES

990 EXPLORER BLVD NW
HUNTSVILLE, AL 35806
CONTRACT NUMBER:
KETITH NOREN

TITLE:
DISCRTMINATION THROUGH REALTTME LEARNING
TOPIC# 3 OFF (CE:

THE PROBLEM OF DISCRIMTNATING TRUE REENTRY VEHTCLES CONTAINING NUCLEAR
WARHEADS FROM DECOYS IN THE MIDCOURSE REGIME 1S AN ACKNOWLEDGED
CRITICAL TISSUE. VARIOUS SENSORS HAVE BEEN PROPOSED TO MEASURE
SPECIFTIC PHENOMENA WHTICH MTGHT BE USEFUL. IT WOULD BE DESTRABLE TO
USE REALTTIME LEARNING (RTL) APPROACHES TO CONTINUALLY SHARPEN THESE
SENSORS' CAPABILITIES TO PERFORM THE DISCRIMINATION FUNCTION. THE
FEASIBILITY 1S BEING INVESTIGATED OF USING REALTIME LEARNING TO
ENHANCE PASSTVE DISCRIMINATION. OPTIONS FOR KILL ASSESSMENT SENSORS
THAT DETERMINE NOT ONLY IF A TARGET HAS BEEN KILLED, BUT ALSO THE
LETHALITY OF THAT TARGET ARE BETMG INVESTIGATED. THREE APPLICATIONS
OF RTL ARE BEING STUDIED: CORRECTING DATABASE TNACCURACTIES;
DETERMINING EFFECTTIVE DISCRIMINANTS; AND RATTONALIZ ING BATTLE
MMANAGEMENT ACTTONS AFTER SELF-DTAGNOSIS OF THE DISCRIMINATION
FUNCTION. SENSOR, COMMUNICATIONS, ALGORITHM AND DATA RETENTTON
REQUIREMENTS TO EVOKE RTIL. ARE ALSO BEING INVESTIGATED. THE RTL
ALGORITHMS THEMSELVES ARE BEING DEVELOPED. WORK IN A LATER PHASE
WOULD TINCLUDE APPLICATIONS OF RTL TO ACTIVE/INTERACTIVE
DISCRTMINATTION, DEFINTTION OF RTL DEMONSTRATION TESTS AND RTL
ALGORTTHMS APPLTIED TO PARTICULAR ARCHITECTURES.

SRS TECHNOLOGTES

990 EXPLORER BLVD NW
HUNTSVILLE, AL 35806
CONTRACT NUMBER:

BOB PILGRIM

TITLE:
SENSOR TO SENSOR CORRELATTON ALGORTITHM
TOPIC# 10 OFF ICE:
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AS STRATEGIC DEFENSE ARCHTITECTURES DEVELOP, IT [S CLEAR THAT EFFICIENT minlY

AND ROBUST METHODS FOR THE COLLECTTION AND CORRETATION OF MEASUREMENT R
DATA FROM MULTIPLE SENSOR PLATFORMS ARE CRITICAL TSSUES. A MAJOR PART AT
OF THE PROBLEM IS DUE TO THE FACT THAT CURRENTLY PROPOSED PLATKFORM k(%ﬁ:
CORRELATTION ALGORITHMS RELY ON THE ASSOCTATTION OF TARGET STATE SRR
ESTIMATES. THESE ESTIMATES STRESS THE REAL-TTME CAPABI([[TTES OF THE e
SENSOR AND DATA PROCESSORS. THE DETERMINATTON OF TARGET STATE USING RN

ANGLE-ONLY-TRACK ALGORITHMS [S TTSELF TIME CONSUMING AND SUSCEPTIBLE

‘ TO PATHOLOGICAL ENGAGEMENT GEOMETRTES. A SIMPLIFIED Pt
; PLATFORM~TO-PLATFORM CORRELATION (PPC) ALGORITHM 1S BEING EXAMINED Rty
| THAT WOULD PROVIDE UNAMBIGUOUS PASSTIVE MEASUREMENT CORRELATTION WITHOUT EQ¥4¢
THE NEED FOR COMPUTATTIONALLY EXPENSTVE ANGLE-ONLY-TRACK STATE ﬁgmﬁ
ESTIMATION. STRATEGIC PLATFORM CORRELATION REQUTREMENTS ARE BEING “qﬁm-
DEFINED. CAPABILITIES AND LIMITATIONS OF THE PPC ALGORITHM ARE BETING PY

: IDENTIFIED. HIGH FIDELTITY COMPUTER SIMULATION OF THIS ALGORITHM TS btk
! BEING DEVELOPED. FEASIBILTITY OF THE PPC ALGORITHM 1S BEING P
DEMONSTRATED. AN OPTICAL COMPUTER TEST PLAN IS BEING DEVELOPED FOR e
h TMPLEMENTATION AT A TLATER STAGE. MANY POTENTIAL APPLTICATIONS EXIST :“‘*ﬂ
A FOR HIGH SPEED TMAGE CORRELATION TN THE INDUSTRIAL SECTOR. FOR Rt
EXAMPLE, THE PPC ALGORITHM COULD BE COUPLED TO A COMMERCTAL TMAGE "o

' PROCESSTING SYSTEM TO PRODUCE A COMPLETE 3-D AUTOMATIC VISTON SYSTEM. e
; R
g o
I SUPERCON TNC ;&&?&
¥ 830 BOSTON TURNPIKE sty
‘ SHREWSBURY, MA 01545 "’
CONTRACT NUMBER: R

DR ERTC GREGORY e
TITLE: R
. CuNb CURRENT CARRYING RATLS WITH [MPROVED EROSTON REST ‘,gﬁa
: APPLTCATIONS IN ELECTROMAGNETIC RAILGUNS Q D
; TOPIC# 2 OFFICE: ! .*
i I.’ 'r"«
: HIGH STRENGTH, HTGH CONDUCTIVITY MATERIALS HAVE BEEN MADE BY SCALING -'Egﬁ
UP THE CuNb IN STITU PROCESS ORIGINALLY DEVELOPED FOR SUPERCONDUCTING ak;‘j
) MATERTALS. A HIGH FIELD PULSE MAGNET CONSTRUCTED OF THIS MATERTAL SET Ry
- A WORLD RECORD FOR A WIRE WOUND COTL OF 68.4T WHILE MAINTATINING A N
. PULSE HALF PERIOD OF 5.6 MS. CuNb TS ALSO VERY RESISTANT TO ARC 9
i DAMAGE WHEN USED AS ELECTRODES TN HUGH CURRENT, HTGH ENERGY TRANSTENT 35}?%
! ARCS. BY INCORPORATING A THIN SURFACE LAYER OF REFRACTORY METAL ;f'ﬁﬁ
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CLADDING TO CuNb MICROCOMPOSTITE MATERTAL, THE AMOUNT OF RATI, DAMAGE 1IN
ELECTROMAGNETIC RAIL GUNS DUE TO JOULE HEATING, WALU ABLATTION, AND
SECONDARY ARC FORMATTION MAY BE SIGNIFICANTLY REDUCED. HIGH STRENGTH,
HTIGH CONDUCTIVITY ELECTROMAGNETTIC RAILS MADE OF BOTH CT,AD AND UNCLAD
CUNB ULTRAFINE MTICROCOMPOSITE MATERTALS ARE BEING PRODUCED AND THE
RESULTS ANALYZED. 1IF SUCCESSFUL, THTIS WORK WILIL, RESULT IN THE
DEVELOPMENT OF A COMMERCIAL PROCESS FOR THE PRODUCTION OF HTIGH
STRENGTH, HIGH CONDUCTIVITY CURRENT CARRYING RAILS FOR ELECTROMAGNETIC
LAUNCHERS POSSESSING MULTISHOT CAPABILITY. DUE TO THETIR STRENGTH,
THIS WILL SUBSTANTTALLY REDUCE THE AMOUNT AND,THEREFORE, THE MASS OF
RATI, RESTRAINING STRUCTURES CURRENTLY USED ON DEVELOPMENTAL LAUNCHERS.

SYSTEMS & PROCESSES ENGINEERING CORP
1406 SMITH RD - STE A

AUSTIN, TX 78721

CONTRACT NUMBER:

RANDOLPH E NOSTER

TITLE:
OPERATIONS ASSESSMENT MODELING TOOL
TOPIC# 6 OFF ICE:

AN TINDEPENDENT COST EVALUATION MODELING TOOL IS NEEDED FOR LOGTISTICS
OPERATIONS ASSESSMENT [N THE EFFECTIVE DEVELOPMENT OF ALL TLARGE SPACE
AND MISSILE SYSTEMS (INCLUDING LAUNCH SYSTEMS FOR COMMERCTIAUL AND
MILITARY PAYLOADS). A COST EFFECTIVENESS MODEL ULTIMATELY WTLL
PROVIDE THE OVERALUL SPACE COMMUNITY WITH THE CAPABILITY TO ESTABLISH
SUPPORTABILITY REQUTREMENTS AND TO TNTEGRATE LOGISTICS AND OPERATIONS
CONSTIDERATIONS INTO EFFECTIVE SYSTEM DESIGNS. A PROTOTYPE,
SPACE-LOGISTICS~OPERATIONS COST EFFECTIVENESS MODEIL 1S BEING DEVELOPED
TO ADDRESS THIS NEED. STRATEGIC DEFENSE LOGUSTICS REQUTREMENTS ARE
BEING EVALUATED USTNG REPRESENTATIVE SCENARTIOS. CRITICAL DESIGN,
MANUFACTURING, AND LOGTUSTICS FUNCTIONS ARE BEING IDENTIFTED THAT COULD
OR MUST BE TMPROVED THROUGH APPLUCATIONS OF ADVANCED TECHNOLOGIES,
SUCH AS AUTOMATION, ROBOTICS, AND EXPERT SYSTEMS TECHNOLOGY.

LOGISTICS AND MANUFACTURING PROCESS (REQUIREMENTS) MODELS ALSO ARE
BEING TDENTIFIED. FIRST ORDER COST TRANSFORMS AND AN ADVANCED
TECHNOLOGY ROBOTICS ASSESSMENT MODEL FOR A SELECTED SYSTEM OR SCENARTO
ARE BEING DEVELOPED APPLYING LUNAR BASE MODELING TECHNOLOGY. A FIRST
ORDER, ADAPTABLE PC-BASED, PROTOTYPE, SPACE~-LOGISTICS-OPERATIONS, COST
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EFFECTIVENESS MODEL TS BEING PRODUCED THAT WILL BE DEMONSTRATED TO,
AND TMMEDIATELY USEABLE BY, GOVERNMENT PERSONNEL.

SYSTEMS ENGINEERING TINC

7833 WALKER DR - STE 308

GREENBELT, MD 20770

CONTRACT NUMBER:

WILLTAM H BENNETT

TITLE:

ALGORITHM DEVELOPMENT FOR STRATEGIC DEFENSE WEAPONS SY
ALLOCATION

TOPIC# 10 OFFICE:

A SYSTEMATIC INVESTIGATION OF ADVANCED MODELTNG AND STOCHASTIC CONTROL
AND SCHEDUTLING METHODOLOGTES 1S BETING UNDERTAKEN THAT ADDRESSES ONE
ASPECTS OF THE WEAPONS ALLOCATION PROBLEM, 1.E., SEVERAL PLATFORMS
WITH ASSETS OF DIFFERENT CHARACTER DEFENDING AGAINST A DIVERSE
COLLECTTION OF TARGETS. MODELS FOR SUCH SCENARTIOS LEAD TO STOCHASTIC
SCHEDULING PROBLEMS WHTCH CANNOT BE HANDLED BY CONVENTIONAT, ANALYTICAL
METHODS. SEVERAL DIFFERENT ANALYT{CAL APPROACHES ARE BEING EXPLORED
THAT HAVE THE POTENTIAL FOR SYNTHESIS OF EFFECTIVE ENGAGEMENT
ALGORITHMS. STOCHASTIC DYNAMICAL MODELS ARE BEING DESIGNED TO
REPRESENT THE TINTERACTION OF THE WEAPONS PLATFORMS AND THE TARGET
SYSTEMS DURING THE POST-BOOST AND MID-COURSE PHASES OF OPERATTONS.
BASED ON THESE ENGAGEMENT MODELS, A TWO-STEP APPROACH 1S BEING USED TO
DEVELOP THE WEAPONS ALLOCATION ALGORITHMS. A PROTOTYPE SET OF
ALGORTITHMS 1S BEING DEVELOPED USTNG AN OPTIMIZATION METHOD CALLED THE
STOCHASTIC GRADIENT METHOD. THE ALGORITHMS COMPUTED BY THIS METHOD IS
SERVING AS A BASELINE FOR THE DEVELOPMENT OF MORE REPRESENTATIVE
STRATEGIES WHICH REFLECT THE OPERATTIONAL STRUCTURE OF THE BATTLE
MANAGEMENT (BM) WEAPONS ALLOCATION SYSTEM. STOCHASTIC SCHEDULTING
MODELS AND A SET OF STRATEGIES CALLED INDEX RULES ARE BEING USED TO
DERTVE EFFECTIVE AND EFFICTENT ENGAGEMENT STRATEGIES FOR A BM SYSTEM
INVOLVING SEVERAL WEAPONS PLATFORMS RESPONDING TO A LARGE NUMBER OF
TARGETS OVER AN EXTENDED REGION OF SPACE.

SYSTEMS ENGINEERING TNC
7833 WALKER DR - STE 308
GREENBELT, MD 20770
CONTRACT NUMBER:

WILLTAM H BENNETT

TITLE:
CONTROLLERS FOR SPACE STRUCTURES
TOPTIC# 12 OFF ICE:
T R e e T A e 2 S O S S ) BN B LD
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THE UNPRECEDENTED POINTING AND TRACKING ACCURACTES REQUTRED IN
STRATEGIC DEFENSE ENGAGEMENT SCENARTOS PRESENT FORMTIDABLE CHALLENGES
TO THE DESTGNERS OF PLATFORM CONTROL SYSTEMS FOR SLEWING AND VIBRATTION
SUPPRESSTON. IT 1S CLEAR THAT CONVENTTIONAT, DESTGN PROCEDURES BASED ON
FINITE DTMENSTONAL, LUMPED PARAMETER MODELS (FINITE ELEMENTS OR MODES)
ARE TNADEQUATE TO THE TASK. ADVANCED DESTIGN METHODS ARE BETING
DEVELOPED FOR MODELTING AND CONTROL OF FLEXIBLE STRUCTURES. THESE
METHODS HAVE THE ANALYTTCAL SOPHISTICATION TO TREAT THE VIBRATTION

SUPPRESSTON PROBLEM IN THE DETATL NECESSARY TO CAPTURE ALL FACTORS .
RELEVANT TO ACCURATE POTINTING REQUTUREMENTS. DIRECTIONS EXPLORED IN Gt
PREVIOUS WORK ARE BEING DEVELOPED AND EXPANDED TO THE LEVEL THAT ‘,:;.’::g;.;;
STIGNTIFICANT ENGINEERING EVALUATTION OF CONTROLLERS FOR REALISTIC SPACE ,.'.o,:ga;.w
STRUCTURE PROBLEMS CAN BE DESTGNED. '

TETRA CORP

4905 HAWKINS ST NE
ALBUQUERQUE, NM 87109
CONTRACT NUMBER:
WILLTAM M MOENY

TITLE:

SHORT WAVELENGTH CHEMICAL LASER FLUTD DYNAMTIC AND OPTI
PERFORMANCE

TOPIC# 1 OFFICE:

HISTORICALLY THE SEARCH FOR NEW CHEMTCAL LASERS HAS BEEN CHARACTERIZED
BY MUCH EMPHASTS AND RESEARCH IN THE CHEMISTRY AND KINETICS OF THE
CANDIDATES WITH THE EXAMINATION OF THE FLUUD DYNAMTICS AND OPTICAL
QUALTITY ALMOST AS AN AFTERTHOUGHT. MORE Of A SYSTEMS APPROACH NEEDS TO
BE APPLIED TO THE RESEARCH OF SHORT WAVELENGTH CHEMICAL LASER (SWCL)
CONCEPTS SO THAT THE FLUID DYNAMTIC AND OPTICAL, PHENOMENA ARE
INVESTTIGATED CONCURRENTLY WITH THE CHEMISTRY AND KINETICS. SUCH AN
APPROACH 1S EXPECTED TO SAVE TIME IN THE DEVELOPMENT PROCESS, AND
THEREBY REDUCE COSTS AND PRODUCE A BETTER LASER. ELEVEN SPECIFIC SWCL
PROJECTS CURRENTLY UNDERWAY ARE BEING EXAMINED TO INCREASE
UNDERSTANDING OF PULSED SWCL FLUTID DYNAMTICS ALONG WITH THE RESULTANT
OPTICAL TMPLICATIONS. A GENERIC LASER DESIGN 1S BETING DERIVED
APPROPRTATE FOR THE MAJORITY OF THE CONCEPTS AND LASER DESIGNS ARE
BEING ORIGINATED FOR SPECIFIC CONCEPTS. THE ACCOMPLISHMENT OF THESE
OBJECTIVES WTILL PROVIDE SCREENING CRITER[A (PROJECTED FLUID DYNAMIC
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AND OPTICAL PERFORMANCE) TO EVALUATE AND RANK SUCH CONCEPT TRy
FEASIBTILITY. A FOUNDATION WILI, BE ESTABLISHED FOR SIMPLE LOW COST KON
FLUTD DYNAMIC EXPERIMENTS FOR BOTH GENERIC AND SPECIFIC SWCL CONCEPTS R
WHICH WILL STMULATE ACTUAL LASER FT,OWS AND THETR OPTICAL MEDIA. Qﬁ&ﬁg
‘ .".l'c_
— )
TETRA CORP gjﬁﬁq
4905 HAWKINS ST NE Wil
ALBUQUERQUE, NM 87109
CONTRACT NUMBER: et
DR E W GRAY il
TITLE: KRR
MICROSTACK INSULATOR FOR HIGH VOLTAGE PULSED SYSTEMS KRR
TOPIC# 5 OFF [CE: WY
°
POLYMERIC OR CERAMIC INSULATORS CONVENT [ONALLY ARE BEING USED IN HIGH &aﬁgﬁ
VOLTAGE PULSED SYSTEMS. NEW APPROACHES ARE NEEDED THAT WOULD REDUCE ke
INSULATORS RING THICKNESSES AND INCREASE CORRESPONDING GRADING RINGS aﬂt?
FLASHOVER VOLTAGE. SUCH AN APPROACH WOULD POSSESS TN COMPARTISON TO IR
CONVENTIONAL INSULATORS: HIGHER SURFACE FLASHOVER FIELD STRENGTH; e
SMALLER PHYSTCAL DIMENSTONS FOR EQUIVALENT VOLTAGE HOLDOFF; LESS SRR
WETGHT; AND LESS TNDUCTANCE SO THAT MORE POWER CAN BE TRANSMITTED. A .;k§¢
HIGH VOLTAGE TINSULATOR PROTOTYPE IS BEING DESIGNED BASED ON THTS it
APPROACH. A MARX GENERATOR (1MV, 200KA, 150NS) IS BEING CONSTRUCTED A
TO ENABLE A PRELIMTINARY TEST OF THE PROTOTYPE INSULATOR STACK. SHOULD B
THUS CONCEPT PROVE VIABLE FOR INSULATOR TECHNOLOGY, INSULATORS THAT i
CAN WITHSTAND FTIELD GRADIENTS OF APPROXTMATELY 100 MV/M COULD BE CRERA
PRODUCED AND EFFECTIVELY REDUCE THE DIMENS (ONS OF ELECTRON (AND TON) R
ACCELERATOR TECHNOLOGY. 3§$$§
i
TETRA CORP AN
4905 HAWKINS ST NE .
ALBUQUERQUE, NM 87109 ayhﬁ
CONTRACT NUMBER: “cﬂh&‘
DR E W GRAY (N %¥
TITLE: R
HIGH POWER LOW IMPEDANCE LTIGHT WETGHT TRANSMISSTION LIN ey

TOPIC# 5 OFF TCE: e
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THE DEVELOPMENT OF HIGH POWER, LOW IMPEDANCE, LIGHTWEIGHT ENERGY

STORAGE TRANSMISSION LINES FOR PULSE-POWER APPLICATIONS [S CRUCTAI FOR

SMALLER, ULUGHTWEIGHT, SPACE-BASED, PULSE-POWER SYSTEMS. DEVETLOPMENT

OF HTGH DIELECTRIC ENERGY STORAGE LINE TECHNOLOGY WOULD GREATLY REDUCE

THE S1ZE, WEIGHT, AND COMPLEXITY OF PULSE POWER SYSTEMS UTILTZING
THESE TYPES OF COMPONENTS. EFFI{CUIENT TRANSPORT OF 400KV, l100KA FOR
APPROXTIMATELY 150 NANOSECONDS PULSE HAVE BEEN ACHI(EVED. THE
FEASIBILITY IS BEING INVESTIGATED OF USTNG LUCTITE/POLYCARBONATE AS
LIGHTWEIGHT CHARGED DIELECTRIC LINES UP TO 600KV FOR AN APPROXIMATELY
2 OHM TRANSMISSTION LINE. HIGH VOLTAGE STANDOFF, FTELD GRADING OF THE
CONDUCTORS, AND QUALITY OF MATERIAL ARE BEING EXAMTNED FOR THETR
POTENTIAL TO WITHSTAND 1 MV PULSES. THE INTEGRITY AND INITTAL BOND
STRENGTH OF CONDUCTTIVE COATINGS ARE BEING ANALYZED TO ENSURE THAT
ULTRAVIOLET RADTIATION AND TONTZATION SPACE DOES NOT DEGRADE THE
DIELECTRICS. LIMITED THEORETICAL EVALUATUONS ARE BEING UNDERTAKEN OF
OTHER MATERTALS AND TECHNOLOGTES OF SOLID DIELECTRICS. [SSUES OF
REPATIR, CLEANING, MAINTENANCE, AND REUSE OF COMPONENTS IN PULSE
GENERATORS ARE BEING INVESTIUGATED.

TEXTILE TECHNOLOGIES 1INC
2800 TURNPTIKE DR
HATBORO, PA 19040
CONTRACT NUMBER:

JANTICE R MATIDEN

TITLE:

ULTRA-HTIGH MODULUS GRAPHITE FIBER WOVEN PREFORM REINFO
COMPOS ITES

TOPIC# 12 OFF ICE:

THERE TS A GREAT NEED FOR ADVANCED STRUCTURAT, MATERTIALS FOR A WIDE
RANGE OF STRATEGIC DEFENSE APPLICATIONS SUCH AS PRTME POWER SYSTEMS,
ANTENNAE, TRACKING AND POINTING SYSTEMS, SOLAR COLLECTORS, AND
PRESSURE VESSELS. EACH OF THESE STRUCTURES POSE UNTQUE SETS OF
PROBLEMS BUT AT THE SAME TIME PRESENT A NUMBER OF GENERIC
REQUTREMENTS. THESE REQUTREMENTS INCLUDE: I TGHTWEIGHT, HTGH
STIFFNESS, HTIGH STRENGTH, DIMENSTONAL STABILITY, LONG LIFE EXPECTANCY
IN THE SPACE ENVIRONMENT, COST EFFECTI{VENESS, TMPACT RESISTANCE, AND
HIGH TEMPERATURE RESTSTANCE. THTS EFFORT 1S EXPECTED TO PROVIDE THE
STRATEGTIC DEFENSE DESTGNER WITH A REINFORCEMENT SYSTEM, WHICH (S 1IN
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ITSELF ADVANCED AND WHICH CAN BE USED TO REINFORCE A RANGE OF
MATRICES. THE FIBER TINVOLVED IS THE ULTRA-HTGH MODULUS, PITCH-BASED,
GRAPHITE FIBER (MODULUS - 120 MILLION PSI). A UNTIQUE WEAVING SYSTEM
IS BEING ADAPTED TO HANDLE FTIBERS CONSIDERED BY MANY AS UNWEAVABLE TO
THE PRODUCTTION OF FABRICS AND PREFORMS USING THE ULTRA-HTGH MODULUS
GRAPHITE FIBER. THIS COST EFFECTIVE TECHNIQUE WOULD PROVIDE A WHOLE
FAMTILY OF MATERTALS CAPABLE OF MEETING STRATEG(C DEFENSE NEEDS. 1IN
THE COMMERCTAL ARENA, THERE COULD BE INTEREST IN ADVANCED TURBINE
ENGINE DESIGN FOR ATRCRAFT AND LAND BASED POWER GENERATION.

TINT ALLOY CO

2736 COLLEGE AVE
BERKELEY, CA 94705
CONTRACT NUMBER:
DR A DAVID JOHNSON

TITLE:

SHAPE-MEMORY DEVICES FOR ACTUATORS IN RELAYS AND CTIRCU
BREAKERS

TOPIC# 14 OFFICE:

SHAPE-MEMORY ALLOYS (SMAS), WHICH EXHIBIT A DRAMATIC PHYSTICAL SHAPE
CHANGE TN ASSOCTATION WITH A TEMPERATURE-DRIVEN PHASE CHANGE, PRESENT
NEW OPPORTUNIT(ES FOR DESIGN OF ACTUATING MECHANTSMS. ELECTRICALLY
ACTUATED SHAPE-MEMORY ALLOY ELEMENTS CAN BE USED AS ACTUATORS FOR
RELAYS, CIRCUTIT BREAKERS, RESETTABLE FUSES, AND THERMAL SWITCHES. A
SHAPE-MEMORY WIRE IN TENSION EXERTS AS MUCH FORCE AS A SOLINOTD
CONTAINING A WINDING OF COPPER WIRE AND A MAGNETIC CORE BUT WEIGHS ONE
THOUSANDTH AS MUCH. SUCH ACTUATORS CAN BE VERY SMALL IN STIZE AND
INEXPENSIVE TO MANUFACTURE. THE FEASIBILITY OF SMA ACTUATORS 1S BEING
DEMONSTRATED. PERFORMANCE CRITERTA ARE BEING ESTABLISHED BY WHICH
THESE ACTUATORS MAY BE COMPARED TO EXTSTING COMPONENTS. NITINOL SHAPE
MEMORY ALL7OY WIRES ARE BEING USED TO CONSTRUCT THREE PROTOTYPE
SHAPE-MEMORY ALLOY ACTUATORS WHICH DEMONSTRATE THREE POTENTIAL
ADVANTAGES: MINTATURE SI[ZE, SMALL MASS, AND HIGH SPEED. ONE OF THESE
PROTOTYPES 1S BEING ENGINEERED AS A DTRECT REPLACEMENT FOR AN EXISTING
RELAY OR CTRCUIT BREAKER. A SIGNIFTCANT PERCENTAGE OF EXISTING RELAYS
AND CTIRCUIT BREAKERS COULD USE SHAPE-MEMORY ALLOY ACTUATOR TECHNOLOGY
AT A COMPETITIVE ADVANTAGE. OTHER NEW TYPES OF COMPONENTS ARE
POSSIBLE INCLUDING SOFTWARE RESETTABLE CTRCUTIT PROTECTORS.
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ULTRAMET

- 12173 MONTAGUE ST

& PACOTMA, CA 91331

s CONTRACT NUMBER:

g R B KAPLAN

o TITLE:

' LIGHTWETIGHT HIGH TEMPERATURE HEAT PIPES FOR SPACE APPL
TOPIC# 7 OFF ICE:

-
-

HTIGH TEMPERATURE HEAT PIPE TECHNOLOGY REQUIRES THE USE OF SODTIUM OR
LITHTUM AS THE HEAT TRANSFER MEDTUM. AT THESE TEMPERATURES, SODIUM
AND LTTHIUM ATTACK MOST MATERTALS. TUNGSTEN, TANTALUM, AND RHENTUM
ARE POTENTTALLY USEFUUL CONTAINMENT MATERTALS, BUT EACH HAS A VERY HTGH
DENSITY. A SOLID HEAT PTPE MADE FROM ANY OF THESE MATERTALS AND ABLE
TO SAFELY CONTAIN THE ([NTERNAL PRESSURE WOULD BE TOO HEAVY TO BE
PRACTTICAL FOR SPACE APPLICATIONS. THE FEASIBILITY OF FABRICATING A
TUBULAR STRUCTURE WHOSE INNER SURFACE [S MADE OF A REFRACTORY METAL
, WHICH RESISTS ATTACK BY SODTUM OR LTITHTUM AND WHOSE OUTER SURFACE 1S
HIGH STRENGTH CARBON FIBERS 1S BEING DEMONSTRATED. USING AN
h APPLTICATION OF CHEMICAL VAPOR DEPOSITION (CVD) AND FIBER WINDING, THE
g INNER REFACTORY METAL PROTECTIVE LAYER IS BEING MADE THIN ENOUGH THAT
THE AVERAGE DENSITY OF THE STRUCTURE 1S APPROXTIMATELY 2 G/CM CUBED.
i OPTIMTZING THE MATERTALS AND FABRICATION TECHNIQUES AND DEVELOPMENT OF
: END CLOSURES WOULD BE UNDERTAKEN AT A LATER STAGE.

- o . o

PR

ULTRAMET

12173 MONTAGUE ST
PACOTMA, CA 91331
CONTRACT NUMBER:
DR R H TUFFIAS

FOR SR S, S\

TITLE:
ULTRALIGHTWEIGHT HEAT TEMPERATURE STRUCTURAIL MATERTALS
! TOPTIC# 2 OfF ICE:

-~ T o

THE CHEMICALLY-BOOSTED KINETIC KILL VEHICLE ({(KKV) WEAPON 1S A
NECESSARY COMPONENT OF STRATEGIC DEFENSE. NEW SYSTEMS BASED ON
ADVANCED SOLID PROPULSTION CONCEPTS ARE CURRENTLY BEING INVESTIGATED.
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THEIR ULTIMATE POTENTIAL CAN BE REALIZED ONLY BY THE DEVELOPMENT OF
ULTRALTIGHTWETGHT, HTGH TEMPERATURE, HTGH PERFORMANCE MATERTALS. ONE
APPROACH 1S THE USE OF SHEATHED FOAM COMPOSITES, THE TECHNOLOGY OF
WHICH [S NOT WELL ADVANCED. DENSITY MUST BE REDUCED WHTLE STILL
MAINTAINING ADEQUATE STRENGTH AND OXIDATION/EROSION RESTSTANCE AND
TMPROVED WEAR/EROSTON SHEATHS MUST BE INCORPORATED. BY AN INNOVATIVE
APPLTICATION OF CHEMICAL VAPOR DEPOSITION, THE FEASIBILITY OF
FABRICATING A NEW CLASS OF MATERTALS (LOWER DENSITY HAFNTUM CARBIDE
SHEATHED RHENIUM-FOAM COMPOSITES) TS BEING DEMONSTRATED AS 1S ITS
PERFORMANCE. IF SUCCESSFUL, THIS MATERTAL WILL BE EMPLOYED
EXTENSIVELY IN KKV WEAPONS AND WILL ENHANCE THEIR VIABILITY. OTHER
APPLICATTONS WOULD TNCLUDE MILTITARY ROCKETS AND PROTECTION 1IN
COMMERCTAL ATRCRAFT ENGINES.

UNDERGROUND SYSTEMS 1INC
PO BOX 27 - 500 MATIN ST
ARMONK, NY 10504
CONTRACT NUMBER:

STEVEN A BOGGS

TITLE:
HIGH ENERGY DENSITY ELECTROLYTIC CAPACITOR
TOPIC# S OFF TCE:

THERE IS A NEED FOR HUGH ENERGY DENSITY STORAGE CAPACITORS WHICH COULD
MEET PERFORMANCE REQUIREMENTS OF GREATER THAN ONE JOULE PER GRAM
ENERGY DENSTTIES AT HUIGH VOLTAGES. PRESENTLY AVAILABLE CAPACITORS
HAVE AT BEST ROUGHLY 1/3 THE REQUIRED ENERGY DENSTTY. ALUMINUM
ELECTROLYTIC TECHNOLOGY MAY PROVIDE A SOURCE FOR SUCH CAPACITORS. THE
FEASIBILITY IS BETING ESTABLISHED OF DEVELOPING RELTABLE HIGH ENERGY
DENSTTY ALUMINUM ELECTROLYTIC CAPACITORS FOR PULSED POWER
APPLICATIONS. AN UNDERSTANDING OF THE FUNDAMENTAL AND PRACTICAL POWER
DENSITY LIMITATIONS OF THIS TECHNOLOGY IS BEING DEVELOPED IN ORDER TO
ARRIVE AT PRODUCT CONCEPTS AND POWER DENCTUIY OBJECTIVES BASED ON SUCH
UNDERSTANDING. 1IN ADDITION, CONCEPTS FOR IMPROVED QUALITY ASSURANCE
ARE BEING DEVELOPED SO THAT PRODUCTS OF BOTH HUGH ENERGY DENSITY AND
ASSURED PULSE DISCHARGE LTFE CAN BE DELIVERED FOR DEFENSE
APPLTCATIONS. AREAS BEING ADDRESSED FOR TMPROVEMENT TNCLUDE
APPLICATION OF NOVEL ELECTROLYTES, OPTIMIZATION OF CAPACITOR WINDING,
IMPROVED DTELECTRICS, AND IMPROVED ELECTRODE SURFACES. VARITOUS
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DEFENSE APPLICATIONS COULD BENEFIT FROM A HYGH ENERGY DENSITY
ELECTROLYTIC CAPACITOR, TNCLUDING SPACE-BASED DYRECTED ENERGY AND
KINETIC ENERGY SYSTEMS REQUTRING NON-NUCLEAR, LIGHTWEIGHT AND DURABLE
HIGH ENERGY POWER SOURCES AND POWER CONDITIONING.

VISIDYNE 1INC

10 CORPORATE Pl - S BEDFORD ST
BURLINGTON, MA 01803

CONTRACT NUMBER:

ORR SHEPHERD

TITLE:
LASER KILL ASSESSMENT
TOPIC# 3 OFF ICE:

LASER KTLL ASSESSMENT 1S OF PRIMARY TMPORTANCE TO THE FEASIBILITY OF
CHEMTICAL LASERS AS DIRECTED ENERGY WEAPONS (DEW) FOR A SPACE-BASED
BALLISTIC MISSILE DEFENSE SYSTEM. PROMPT, RELTABLE INDUICATION FROM A
DEW [RRADIATED TARGET THAT KILL WILL OCCUR IS SIGNIFICANT BECAUSE
TESTING HAS DEMONSTRATED THAT TARGET DESTRUCTION CAN OCCUR TEN SECONDS
AFTER LASER BEAM TRRADTIATION ENDS. THUS, THE TIMELINESS OF THE
DETECTION OF THE KILL SIGNATURE WILL DIRECTLY TMPACT THE NUMBER OF
DEWS [N THE STRATEGIC DEFENSE SYSTEM. THE FEASIBILITY 1S BEING
EVALUATED OF PERFORMING LABORATORY MEASUREMENTS DIRECTLY RELEVANT TO
LASER KTILL ASSESSMENT. BASED UPON THE EVALUATION OF HIGH RESOLUTTON
SPECTRAL, MEASUREMENTS PREVIOUSLY UNDERTAKEN, A DETERMINATION 1S BEING
MADE WHETHER LASER BACK SCATTER STGNATURES, BOTH CONTINUUM AND ILINE,
CAN BE USED AS RELTABLE AND EARLY TARGET KILIL TNDTCATORS. SPECIFIC
MATERTALS ARE BEING TDENTIFIED FOR CONSTDERATION AS RADTATION TARGETS
AND AN APPROPRTATE RADTATION SOURCE SELECTED. EXPERTMENT SCALING
FACTORS ARE BETING RIGOROUSLY EVALUATED. SPECTAL MEASUREMENTS ARE
BEING MADE AND THE DATA ANALYZED. BASED ON THE RESULTANT DEVETLOPMENT
OF ONE OR MORE KILL ASSESSMENT CRITERTA, A SET OF RECOMMENDATTONS ARE
BEING PREPARED FOR LATER FIELD TESTING.

WINZEN INTERNATTONAL TNC

6800 PARK TEN BLVD - STE 126 E
SAN ANTONTO, TX 78213

CONTRACT NUMBER:

JBAMES S WILBECK

TITLE:
COMPOSTTE FRAGMENT LETHALITY ENHANCEMENT
TOPIC# 2 OFF ICE:
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CURRENT SPACE-BASED KINETIC ENERGY SYSTEMS ARE BASED LARGELY UPON
HIT-TO-KILL CONCEPTS DUE TO THE RESTRICTIVE WEIGHT REQUIREMENTS. THE
FEASIBILITY TS BEING INVESTIGATED OF DESIGNING A COMPOSITE FRAGMENT
WHICH MAY BE TAUNCHED BY WARHEADS CURRENTLY UNDER DEVELOPMENT AND
WHICH WOULD HAVE ENHANCED LETHALITY AGATINST REENTRY VEHICLES BY
ALLEVTIATING THE NEED FOR SYSTEM~LEVEL, ZERO-MISS DISTANCE
REQUIREMENTS. THE COMPOSITE FRAGMENT MAKES USE OF THE OBSERVATTION
THAT FRACTURE WILL NOT OCCUR ON THE BOUNDARY DUE TO THE STRESSES
GENERATED BY A TYPICAL HYPERVELOCITY IMPACT. BY LOCATING THE HIGH
DENSTITY MATERTALS ON THE BOUNDARIES, FRAGMENT BREAK-UP, EXCEPT FOR THE
LOW DENSTITY CORE, 1S MINIMTIZED LEAVING RELATIVELY LARGE ENERGETIC
PARTICLES [N THE RESULTING DEBRTIS CLOUD. TWO-DTMENSTONAL HYDROCODE
STUDIES ARE BETING CONDUCTED OF A TYPICAUL MONOLITHIC FRAGMENT IMPACTING
THE OUTER SURFACE OF A REALISTIC THREAT TARGET (REENTRY VEHICLE,
BOOSTER, OR POST-BOOST VEHICLE) FOR COMPARISON WITH A SIMILAR EVENT
USING THE COMPOSTITE FRAGMENT. THE MONOILTUTHIC FRAGMENT PREDICTION IS
BEING COMPARED WITH RECENT EXPERTMENTAL DATA TO QUANTIFY THE MEASURE
OF DAMAGE TO THE TARGET OR LETHALITY OF THE FRAGMENT. THE DAMAGE
RESULTING FROM TMPACT OF THE DEBRTIS CLOUDS AGAINST A GENERTC BACK-UP
STRUCTURE ARE BEING PREDICTED FOR BOTH THE MONQOLITHIC AND COMPOSITE
FRAGMENTS. THESE DAMAGE LEVELS ARE BEING COMPARED TO ASSESS INCREASED
LETHALITY OF THE COMPOSTITE FRAGMENT.

X1 MAGNETICS INC

RD 4 - BOX 457
COATESVILLE, PA 19320
CONTRACT NUMBER:

DR JOHN L WALLACE

TITLE:
LITHTUM-TMPREGNATED ARMATURES FOR RATILGUNS
TOPIC# 2 OFF ICE:

MULTILAYER THIN FTLM TECHNGCLOGY TS BEING USED TO DEVELOP TRANSITIONAL
ARMATURES FOR RAILGUNS BASED ON COMPOSITES OF LITHIUM COMPOUNDS WITH
OTHER LIGHT ELEMENTS SUCH AS CARBON OR ALUMINUM. TRANSITIONAL

ARMATURES ARE TMPORTANT FOR ALT, TYPES OF RATLGUNS BECAUSE THEY OFFER
THE PROMISE OF ACHIEVING EXTREMELY HIGH VELOCITES IN THE PLASMA PHASE
WHILE MINIMIZING RATII. DAMAGE AT THE BEGINNING OF THE LAUNCH. ARMATURES
ARE BEING FABRTCATED USING A LITHTUM-BEARING MULTILAYER STRUCTURE ON
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AN ALUMINUM FOTII. SUBSTRATE. FOR THIS FABRICATION PROCESS, AN ::;:::::_::':f:
APPROPRTIATE DEPOSITTION TECHNIQUE TS BEING PERFECTED. THE ULAYER Sanae
STRUCTURE AND CHEMTCAUL COMPOSTITTON DISTRIBUTTION OF SOME SAMPLES ARE FaE
BETING CHARACTERTIZED BY MEANS OF SECONDARY TON MASS SPECTROSCOPY, DEPTH R
PROFILING, AND THTN SECTTION SCANNTNG TRANSMISSTION ETLECTRON MICROSCOPY "".-::u:"uf
STUDIES. IF SUCCESSFUL, THIS STUDY WOULD LEAD TO IMPROVED RATLGUNS iy
AND SIMILAR DEVICES, WHTICH IN TURN ARE APPLICABLE TO LETHALTITY ) *.:;v.
TESTING, ANTTI-ARMOR WEAPONS, TNERTTAL FUSTON, KINETIC ENERGY DEVICES, sl
AND FUNDAMENTAL STUDIES OF THE PROPERTIES OF MATTER AT HIGH PRESSURES. N_‘.“
el

[P S

XON-TECH INC i
6862 HAYVENHURST AVE iy
VAN NUYS, CA 91406 U
CONTRACT NUMBER: ®
THEODORE D FAY ATl
TITLE: MG
INFRA-RED SENSOR CALTBRATION ey
TOPICH 3 OFF ICE: '::‘i' 2
NG,

[

INFRARED SENSOR CALTBRATTON UNCERTAINTIES HAVE RESULTED TN CONFUSTION Gy
OF FLIGHT TEST DATA FOR SENSORS VIEWING IDENTICAL OBJECTS. THTS HAS Qi
LED TO DUVERGENT INTERPRETATIONS OF STRATEGIC TARGET PHENOMENOLOGY IN ’.\‘:t:'
THE EXO-ATMOSPHERE REGTON. THE RESOLUTTON OF THIS CONTROVERSY 1S et
CRITICAL TO THE FURTHER MODELING, DEVELOPMENT AND TESTING OF INFRARED Y
SENSORS FOR STRATEGIC DEFENSE APPLICATIONS. THE CALTBRATTION ACCURACY °
OF FIVE SELECTED STARS 1S BEING ANALYZED TO DEVELOP AN TINFRARED s
STELLAR DATABOOK CONTAINTNG ABSOLUTE STANDARDS FOR USE BY THE INFRARED Bt
COMMUNTITY. THTIS ANALYSIS IS CONSIDERING DATA OVER THE 0.2 - 100 ity
MTCRON WAVELENGTH REGIONS FROM VARTOUS BASED SENSORS. PRELTIMTINARY uig',.:a:s}g;'-;
RESULTS SHOW THE CONSTSTENCY OF THESE MEASUREMENTS FOR A STAR SUCH AS R
ALPHA TAU TO BE BETTER THAN 6% (1 STGMA). THE REQUTREMENTS FOR A Py
SIMPLE BUT FUNDAMENTALLY ACCURATE CALIBRATION SENSOR ARE ALSO BEING AT
DEFINED. THIS SENSOR WOULD ENABLE THE CROSS CALTBRATION OF EXISTING AN
GROUND CHAMBERS, SUCH AS PORTABLE OPTTICAL SENSOR TESTER (POST) AND ’ .'-:
ADVANCED SENSOR EVALUATTION AND TEST (ASET), AND LINKING OF THESE Farn
CHAMBER CALTBRATIONS WITH THE STELLAR INFRARED STANDARDS. THE LA
ABSOLUTE ACCURACY ACHTEVABLE WI(TH THTS SENSOR [S ANTICIPATED AT 3% (1 i
STGMA). THTIS ANALYSTS TS NEEDED BY THE INFRARED COMMUNTITY KRy
(GOVERNMENT, INDUSTRY, UNTVERSITY) TO CONSOLIDATE AND COULABORATE THE .‘.::,g:\;:
.‘, .l::‘l
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EXTISTING INFRARED DATABASE.

XSIRIUS SCIENTIFIC TINC

4676 ADMIRALTY WY - STE 530

MARTNA DEL REY, CA 90292

CONTRACT NUMBER:

JOSEPH MOYSON

TITLE:

LARGE AREA HIGH DENSITY ARRAYS OF SILICON AVALANCHE PH
WITH MODIFTABLE SPECTRAIL RESPONSE

TOPIC# 3 OFFICE:

THE MAJORITY OF APPLICATIONS FOR SOLID STATE PHOTODETECTORS INVOLVE
PASSIVE DETECTION OF BROADBAND RADIATION TN WHUCH THE MAJOR SOURCE OF
SYSTEM NOTSE 1S THE RANDOM FLUCTUATIONS OR SHOT NOISE TN THE DIRECT
CURRENT BACKGROUND. MILITARY APPLICATIONS, HOWEVER, REQUTRE OPERATTON
CVER VERY NARROW SPECTRAL BANDS (LASER GUIDED SEEKERS, TRACKERS, AND
RANGEF INDERS) . FOR THESE USES, SHOT NOISE DUE TO THE RANDOM
GENERATTON AND RECOMBINATION OF CARRTERS IN THE DETECTOR (DARK
CURRENT) OR THERMAL NOISE IN THE PREAMPLIFTER NLIMITS SYSTEM
SENSITIVITY. THE NEED EXISTS TO IMPROVE RECEIVER SENSITIVITY BY
REDUCING THE DETECTOR DARK CURRENT (POSSIBLY BY COOLING) AND BY
ENHANCING THE SIGNAL BEFORE AMPLIFICATION. THIS 1$ THE ROLE OF
INTERNAT, AVALANCHE GATN. A NEW TECHNOLOGY TS BEING INVESTIGATED FOR
FABRTICATING HTGH AND UNTFORM VALUES OF AVALANCHE IMPACT TONTZATTON
ELECTRON GATIN IN SILICON AVALANCHE PHOTODEVICES. DATA TS BEING
ACQUIRED FOR SUBSEQUENT DESTGN OF LARGE ARRAY, SINGLE AVALANCHE
PHOTODEVICE SUBSTRATES. CURRENTLY AVATLABLE SIULICON CRYSTAL WITH
SELECTED PROPERTIES 1S BEING SEARCHED OUT, TESTED, AND EVALUATED FOR
THE PURPOSE OF QUANTTFYTING AND ASSESSTNG POTENTTAL PROBLEMS EXTSTING
IN THE STILICON AS PRESENTLY GROWN OR PROCESSED.

SDTO

TOTAL, NUMBER OF AWARDS: 212
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